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The period of lactation is, from an endocrin- 
ological point of view, a rather neglected time. 
This in spite of the fact that in a multipara the 
lactation periods may add up to several years. 
It is an old knowledge that the period of meno- 
stasis is longer in lactating women than in 
mothers not nursing their infants, and it is equal- 
ly well known, among doctors at least, that 
lactation does not always prevent ovulation with 
subsequent conception or menstruation. 


Udesky (1950) took 200 endometrial biop- 
sies from 85 lactating women and found luteal 
endometria in three cases only. Thirty-six patients 
had their first bleeding while nursing; in five of 
these there was evidence of ovulation. Sha r- 
man (1951) found in a large material a signi- 
ficant difference in the onset of menstruation in 
fully lactating, partially lactating, and non-lac- 
tating women. Gioiosa (1955) studied the in- 
cidence of pregnancy during lactation in 500 
women. Forty-six pregnancies were recorded, 
and of these 18 occurred in the fourth to eighth 
month post partum. Benjamin (1960) publish- 
ed basal temperature charts from two complete 
pregnancies and post partum periods in the same 
patient, but did not state whether she was lactat- 
ing. After the first delivery two anovulatory bleed- 
ings were recorded before ovulation occurred. 
After the second delivery only one anovulatory 
bleeding occurred before the normal menstrua- 
tion began. 


While we thus have records of the length of 
the periods of anovulation and menostasis post 
partum, little is known of the endocrinological 
mechanism behind the suppression and resump- 
tion of the menstrual cycle. Brown (1956) 
followed the daily urinary excretion of oestro- 
gens before, during and after pregnancy in one 
woman. Excretion rates during lactation were 
low, within the range normally found during the 
early part of a menstrual cycle. Three and four 
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weeks after discontinuation of lactation slight 
vaginal bleeding occurred at oestriol and oestrone 
levels of approximately 7 ug/24 hours. The two 
first menstrual cycles were ovulatory but with 
a shortened luteal phase. 


The urinary excretion of gonadotrophins was 
investigated by Forbes et al. (1954) in nine 
lactating women by a semiquantitative method. 
Neither in this group nor in six mothers not 
nursing their infants was gonadotrophin ex- 
cretion decreased. Brown (1961) studied one 
normal woman in two periods of lactation and 
one mixed pool of urine from a number of lac- 
tating women and found gonadotrophins in both 
instances. 


This scarce information would seem to in- 
dicate that the menostasis during lactation is not 
caused by a total suppression of the pituitary 
gonadotrophin production. However, further stu- 
dies are obviously needed to elucidate the in- 
fluence of lactation upon the gonadotrophin se- 
cretion. 


In 1958 one of us (Johnsen 1958) described 
a method for gonadotrophin assay for clinical use 
which eliminates the problem of toxicity of the 
urinary extracts and at the same time gives a 
better yield of activity than previous methods. 
Thus, the method permits detection of gonado- 
trophins in the urine of practically all normal 
women in the fertile age (at least 98 per cent). 
Normal values for the gonadotrophin excretion 
as measured by this procedure was established 
by analysis of large series of individuals (Joh n- 
sen 1959). 

With the use of this quantitative method we 
have studied the excretion pattern of gonado- 
trophins during the whole period of lactation in 
four healthy women. 


MATERIAL AND METHODS 


The patients who volunteered for this study, 
mainly doctors’ wives, were carefully instructed 
to collect 24-hours specimens of urine at weekly 
intervals. Collection began 10—20 days after 
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Fig. 1. 


Urinary Excretion of Gonadotrophins per 24 Hours During the Period of Lactation in Patients Nos. 1 and 2. 
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Fig. 2. 


Urinary Excretion of Gonadotrophins per 24 Hours During the Period of Lactation in Patient No. 3 and During 


18 Weeks After Delivery in Patient No. 4. 
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delivery and was continued until at least one or 
preferably two menstrual bleedings had occurred. 

The complete 24-hour urine specimens were 
analyzed for total gonadotrophins by the above- 
mentioned method (Johnsen 1958, 1959). No 
modifications have been introduced in the origi- 
nal procedure. The lowest limit of detection of 
gonadotrophins (the ’'extinction point’) with this 
method is three M.U.U. (mouse uterine units) 
per 24 hours. 

The sensitivity of the animals has been continu- 
ously controlled with the reference preparation 
HMG-J3 and has remained constant for years. 
Data for the transformation of the M.U.U. to 
other units employed in the literature have been 
given by Johnsen (1959), and the variability 
of the M.U.U. from one laboratory to another 
has been established by Bates et al. (1961). 

The accuracy of the biological assay by the 
employed standard procedure is + 15 per cent. 


RESULTS 

The results are summarized in Figs. 1 and 2. 
The first patient was a 28 years old primipara 
who spontaneously delivered a girl weighing 
4100 g. She resumed her part-time work as a 
dentist after 14 weeks and from then on was 
only partially nursing the infant. The second 
patient was 24 years old and delivered her second 
child, a boy weighing 3150 g. She nursed the 
infant for fourteen weeks. The third patient, a 28 
vears old colleague, delivered her second child 
at the expected term, but the boy was dysmature 
and weighed only 2150 g. She nursed the baby 
fully for thirteen weeks and partly for another 
ten weeks. The last patient so far studied was 
29 and delivered her second child, a girl weigh- 
ing 3100 g. She had very little milk and had to 
give up nursing after 12 days. Her first men- 
struation occurred exactly two months after de- 
livery. 

The high values found in the second post 
partum week are probably due to excretion of 
residual chorionic gonadotrophin which, accord- 
ing to Allison (1960), still may be found in 
the second week and even later in some cases. 
During the whole period of lactation all urine 
specimens except one contained measurable quan- 
tities of gonadotrophins. After three weeks the 
first patient excreted between 14 and 71 units 
per 24 hours, while the three others, after the 
initial high values, excreted considerably less, 
the maximum values being 52, 24, and 30, re- 
spectively. During the menstrual cycle the normal 
range is 3—60 units per 24 hours with an ovul- 
atory peak which may reach 120 units. 


The endocrinological conditions during the 
period of lactation obviously deserve further 
studies. Our preliminary results show that measur- 
able amounts of gonadotrophins are excreted 
during the period of physiological menostasis, 
and that the values are within the range of the 
normal menstrual cycle. 

Thus, it may be concluded that the menostasis 
is not caused by a suppression of the hypophyseal 
production of “total gonadotrophins”. The me- 
chanism underlying the menostasis during lactat- 
ion is obscure. The investigations will be continu- 
ed, and attempts at characterizing the qualitative 
nature of the gonadotrophins excreted during 
lactation are in progress. 


SUMMARY 


Quantitative determinations of gonadotrophins 
were carried out on 24-hour urine specimens 
collected weekly from shortly after delivery until 
the appearance of the first menstrual bleedings 
in four normal women. Measurable amounts were 
found in all specimens but one, and the values 
were within the range of the normal menstrual 
cycle. 


SUMMARIO 
Svend G. Johnsen e Fritz Fuchs: EXCRETION URINA- 
RI DE GONADOTROPHINAS PITUITARI DURAN- 
TE LACTATION 
Esseva executate determinationes quantitative 
de gonadotrophinas in portiones diurne de urina 
ab quatro feminas, colligite un vice pro septimana 
durante le periodo de justo post delivrantia usque 
le prime menstruation normal. Esseva trovate 
amontas mesurabile in tote specimens salvo un, e 
le valores esseva intra le limites del cyclo men- 
strual normal. 
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TREATMENT OF DIVERTICULA OF THE BLADDER 


By LEIF KULD HANSEN and HANS HENRIK HOLM 


The purpose of this study is to evaluate the 
results of treating diverticulum of the bladder 
by 1) non-operative methods, 2) by the removal 
of any infravesical obstruction, or 3) by the 
removal of any such obstruction simultaneously 
with diverticulectomy. 


MATERIAL 


The material is confined to patients with true 
diverticula, i.e. it omits patients with false di- 
verticula (sacculations in a trabeculate bladder). 

The material consists of 72 patients with vesical 
diverticula who were admitted to and treated at 
the department during the years 1950—1960. 
Distribution as to age and sex appears from 
Table I, showing that 86 per cent of the patients 
were males and that 92 per cent of these males 
were over 50 years of age. 

A follow-up examination of the patients was 
made either by hospitalization in the department 
or ambulantly after invitation. Four patients were 
unable to attend but were examined at home. The 
minimum period of observation was put at six 
months. In the final evaluation of the 72 patients 
in the material 12 were omitted as having died 
with a shorter observation period than six months 
(Table 2). These patients are discussed separately 
in the following groups. 

Thus there remain 60 patients with an average 
observation period of about three years, and they 
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are divided in the five groups shown in Table 2. 
Within each of these groups the efficacy of the 
treatment was examined on the basis of 1) the 
patients’ subjective complaints regarding urina- 
tion, and 2) presence or absence of urinary tract 
infection demonstrated by cultivation and micro- 
scopy of the urine. 


Group Ì. 

This group comprises patients not operated for 
their diverticula or possible infrasical obstruc- 
tion but treated exclusively with various chemo- 
therapeutics or vesical lavages. 

The age and sex distribution of this group, as 
well as their status at the follow-up examination, 
appear from Tables 3 and 4. 

No definite infravesical obstruction was found 
in six of the 21 cases (including the three girls 
of six, seven and 21 years). 

Of the 15 patients whose observation period 
was more than six months three were entirely 
free of subjective symptoms and had no infection 
of the urinary tract: 


1) Girl, 7 years, with recurring pyuria. Closely 
associated with a double ureteral orifice a hazel-nut 
sized diverticulum; no infravesical obstruction found. 
After four years the patient symptomfree and no 
diverticulum observable by radiological examination. 

2) Male, 53 years, with monosymptomatic haemat- 
uria. Walnut-sized diverticulum emptying inadequate- 
Iy. Prostatic hypertrophy and prostatitis. Symptom- 
and infection-free after three years. 


Distribution by age and ser ea with Vesical Diverticulum. 
Sex 1-10 11-20 21-30 31-40 41-50 51-60 61-70 >70 years total 
PR 3 14 20 23 62 
DE Skseurtitene 2 1 1 1 3 1 10 


Table 2. 
Observation Periods (in Years). 


No. of pts. with 


Treatment <a Hal 1-2 2-3 3-4 4-5 5-6 6-7 >7 periods > !j2 year 
Nom-operative 6 3 5 3 2 1 1 15 
II. Obstruction removed .…….….…….…. 3 5 6 4 2 1 3 1 2 24 
III. Obstruction removed + 
diverticulectomy ...….….....…. 3 3 5 1 4 2 2 17 
IV. Diverticulectomy 
(Obstruction not found) . 1 1 1 3 
V. Diverticulectomy 
(Obstruction persists) .…………. 1 1 
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Table 3. 
Distribution of Group I by age and ser. 
Sex 0-10 11-20 21-30 31-40 41-50 51-60 61-70 > 70 
Table 4. 
Follow-up status (Group 1). 
No urin. trouble + urin. trouble no urin. trouble + urin. trouble < IJz-year’s 
no infection no infection + infection + infection observ. 
3 (3) 0 (0) 2 (2) 10 (10) 6 (6) 


The figures in brackets indicate the number of patients in the various groups who should be compared 
in the final evaluation of the treatment results (cf. text on page 4). 


3) Male, 70 years, with monosymptomatic haemat- 
uria. Several small diverticula. No obstructive lesion 
found, + urinary tract infection. Symptom- and in- 
fection-free after one year. 


At the follow-up examination two patients were 
subjectively free of symptoms but had infected 
urine (a 5l-year old man with no demonstrable 
obstruction and with a walnut-sized diverticulum, 
and a 21-year old woman with a hazel-nut sized 
diverticulum and likewise minus demonstrable 
obstruction). 

The remaining 10 patients with an observation 
period of more than six months (nine of them 
with infravesical obstruction) all continued to 
have infection of the urinary tract and subjective 
urinary trouble. As regards three the status seems 
to have improved in the course of the observation 
period, but two of these died about a year later 
of chronic pyelonephritis. Four patients found 
no change in their condition and in three there 
was a marked subjective exacerbation. Six patients 
died within six months after the first examination 
and are therefore omitted from the comparative 
material proper. One died of a chronic infection 
of the urinary tract. In the other cases the prima- 
ry cause of death was something else (according 
to the death certificates). 


Group II. 


This group comprises those patients whose ob- 
struction was removed but the diverticula were 
left untouched (Tables 5 and 6). 


In 13 cases the infravesical obstruction was 
hypertrophy of the prostate, in six it was sclerosis 
of the vesical sphincter, in two cancer of the 
prostate, in one it was urethral polypus, in one 
urethral stricture and in four cases a combination 
of the above lesions was contributory. 


The operations performed on the obstruction 
were in 12 cases prostatectomy by the Freyer 
method, in eight cases resection of the neck of 
the bladder by the McCarthy method, in one case 
extirpation of an obstructive polypus, in two 
cases repeated and intensive bougie treatment, 
and in four cases digital dilatation of the internal 
urethral orifice done through cystotomy. More- 
over, on two of these patients resection of the 
neck of the bladder was performed. Eight of the 
patients had vesical or diverticle calculi removed 
simultaneously, either suprapublically or trans- 
urethrally. All the patients at one time or another 
had been given chemotherapeutics. 


Three of the 24 patients with an observation 
period of more than six months were free of both 


Table 5. 
Distribution by age and ser in Group 11. 


Sex 0-10 11-20 21-30 31-40 41-50 51-60 61-70 > 70 
2 2 10 1 
Table 6. 
Follow-up Status (Group II). 
No urin. trouble + urin. trouble no urin. trouble + urin. trouble < Igeyear’s 
no infection no infection + infection + infection observ. 
3 (4) 0 (0) 8 (10) 13 (15) 3 (4) 
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1) Male, 63 years, with prostatie hypertrophy. For 
six months pollakisuria, nycturia, dysuria, stranguria 
and pyuria. Multiple walnut-sized diverticula. Pro- 
statectomy. Three vears later: very considerably re- 
duced diverticula with good evacuation. Trabeculation 
receding. 

2) Male, 47 vears, with sclerotic vesical sphincter, 
vesical calculus and a pigeon-egg-sized diverticulum. 
For nine months discharge, dysuria and pyuria. 
MeCarthy resection of vesical sphincter and Young’s 
removal of vesical calculus. One vear later: Fully 
normal bladder, cystographically. 

3) Male, 75 years, with cancer of the prostate. For 
10 years pollakisuria, nycturia, dysuria, stranguria 
and incontinence. Multiple diverticula up to walnut- 
size, pronounced trabeculation. Prostatectomy and 
Stilboestrol treatment. Five years later: One cherry- 
plum-sized diverticulum with inadequate evacuation. 
Trabeculation now only moderate. 


At the final examination 21 patients still had 
signs of bladder infection. Diverticula were still 
demonstrable in 11 of them; no diverticula were 
found in two, but one of these two still had 
marked trabeculation. Eight patients could not 
be asked to come in for another radiological ex- 
amination. 

After having had their obstruction removed 
eight of these 21 patients whose urinary tract 
was still infected were subjectively symptom-free. 
Six of them had had a follow-up radiological 
examination with the result that diverticle for- 
mation was still visible an five of them, severa: 
with defective evacuation. Trabeculation alone 
was found in one patient. 

Three patients of this group are omitted, having 
died after a shorter observation period than six 
months, one of chronic pyelonephritis, the other 
two of non-urological lesions. 

None of the patients in this group died as a 
result of operation. 


Group HI. 

Comprises patients who underwent diverticulec- 
tomy and simultaneously removal of the infra- 
vesical obstruction (Tables 7 and 8). 

In 14 cases the obstruction was caused by pro- 
static hypertrophy; in six cases the principal 
infection and subjective symptoms at the follow- 
up examination. 


cause of the urination trouble was sclerosis of 
the sphincter. 

In all cases the obstruction was removed or 
its removal was attempted in conjunction with 
the diverticulectomy or some time later: in 12 
cases by Freyer’s prostatectomy, in five cases by 
digital dilatation of the internal urethral orifice, 
and in three by transurethral resection by the 
MeCarthy method. 

For the diverticulectomy the technique varied; 
most frequently it was a combined extra- and 
intravesical method. In four cases not all the 
diverticula demonstrated were removed. At the 
end of the observation period seven of the patients 
in this group were both subjectively symptom- 
free and without infection in the urinary tract. 

In one of these cases the follow-up examination 
revealed a walnut-sized diverticulum with un- 
satisfactory evacuation (in all probability left 
by the operation). In the other six patients all 
diverticula were removed, nor could any be found 
at the follow-up examination. 


Two patients had no infection of the urinary 
tract but subjective urination complaints, though 
in one ease much reduced since the operation. 
Both were treated with chemotherapeutics for 
certain periods. Neither have diverticula but one 
was found to have a small trabeculate bladder. 

Four patients were normal as regards urination 
but had infection of the urinary tract at the 
follow-up. Two of them did not have all diver- 
ticula removed; the third had a pronounced tra- 
beculate bladder, and section several years later 
revealed chronic nephropathy in the fourth, from 
whom a giant diverticulum (5.6 litres) had been 
removed. 

Other four patients had both urinary tract in- 
fection and subjective urination trouble. Two still 
had diverticula (in both cases presumably left 
by the operation). The follow-up examination of 
the third patient disclosed a slight obstruction 
and trabeculation. The fourth (with an observa- 
tion period of six years) had been completely 
symptom-free for five years. The follow-up re- 
vealed a vesical calculus (this patient doubtless 
is rightly groupable among the subjective symp- 
tom-free). 


Table 7. 
Distribution by age and ser in Group III. 
Sex 0-10 11-20 21-30 31-40 41-50 51-60 61-70 > 70 
EE 2 1 6 7 4 
Table 8. 
Follow-up-Status (Group HI). 
No urin. trouble + urin. trouble no urin. trouble + urin. trouble < Iz-years 
no infection no infection + infection + infection observ. 
7 (6) 2 (2) 4 (3) 4 (1) 3 (2) 
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Three patients in this group died with an ob- 
servation period of under six months, one as a 
consequence of the operation (peritonitis), the 
other two of non-urological lesions. 


Group IV. 
Comprises three diverticulectomized patients in 
whom no infravesical obstruction could be found: 


1) Female, 62 years. Solitary diverticulum removed. 
Symptom- and infection-free (ten years’ observation). 

2) Female, 43 years. Walnut-sized diverticulum 
removed. One of hazel-nut size, very inaccessible, left 
at the operation; kut free of symptoms and infection 
(observation period three years). 

3) Female, 32 years. Solitary diverticulum removed. 
Reflux to the associated ureter (ostium insufficiency). 
Cystitis symptoms now and then. Urine examination 
negative (four years’ observation). 


Group V. 
Contains one patient who had been diverticul- 
ectomized — without simultaneous removal of 


the infravesical obstruction: 


Male, 53 years. Moderate hypertrophy of the pro- 
state. The two diverticula observed were removed. 
Subjectively symptom-free (notwithstanding poor 
bladder evacuation revealed by X-ray). No recurrence 
of diverticulum. Infection persists (observation period 
15 months). 


COMPLICATIONS 

By far the most frequent complication is in- 
fection of the urinary tract. In our material in- 
fected urine was found at one time or another 
in every patient except one. Whereas Kretsch- 
mer (11) in 236 patients with vesical diverticula 
records an infection percentage of 82, Ward 
(17) found only two patients out of 53 free of 
infection. Not one of our patients had developed 
severe peridiverticulitis, let alone diverticle per- 
forations. The next complication in order of fre- 
quency is calculus in diverticulum and/or bladder 
which in our material occurs in 13 cases (18 per 
cent) (10 diverticle calculus, seven bladder cal- 
culus). Both Ward and Green (7) put the 
calculus frequency at about 25 per cent, whilst 
Ney& Alderman (15) state that calculi occur 
in 12—15 per cent of vesical diverticula. 

The cancer frequency in vesical diverticula 
was 2.9 per cent in a material of 1009 diverticula 
(Abeshouse & Goldstein (1)). In the 
present material there is no case of diverticle 
cancer. 

In one case (an 82-year old man) there occur- 
red the rare phenomenon that the vesical divert- 
iculum, which was full of calculi, bagged itself 
forward into a femoral hernia. 

In six cases there was a greater or lesser degree 
of unilateral ureteral dilatation, due presumably 
to ureteral compression or ostium insufficiency 
caused by the diverticulum. In no case was uni- 
versal dilatation of the superior urinary tract 
observed. In analogy with Miller’s material 


(14) of 105 vesical diverticula, this seems to 
argue in favour of Hamilton’s (8) “safety 
valve” theory: “when formed, the diverticula tend 
to nullify part of the increased intravesical pres- 
sure during micturition”. 

The largest diverticulum in this material had 
a volume of 5.6 litres and was found in a 74-year 
old man. To our knowledge this is the largest 
diverticulum ever described. 

There have been few post-operative compli- 
cations. One diverticulectomized patient died post- 
operatively of peritonitis, and for a long time one 
had a suprapubic fistula; otherwise the post- 
operative course was relatively devoid of com- 
plications. There was no case of ureteral lesion. 


COMMENTS 

A few remarks may be made on the grouping 
and on the patient material in these groups. 

The fact that in Group I the percentage of 
deaths in the first half vear is twice that in 
Group II and Group III should not be attributed 
to the conservative therapy; at most it should be 
take as expressing the circumstance that this 
principle of treatment was elected chiefly for 
patients whose general condition was lower. 

It will also be seen that whereas about half of 
the patients in Groups I and II are over 70 years 
of age, the major operation which diverticulec- 
tomy is was decided upon in a patient material 
with only about a fifth of the number over 70 
vears. Thus presumably Group III is the best 
operation material, but this can scarcely be im- 
agined as having an influence on the late results. 

The sharp distinction made between present 
and absent infravesical obstruction must be view- 
ed with some reserve. The information 
available for deciding whether or not in a given 
case there was a high micturition pressure and in- 
active pressure was not unequivocal (for example 
neither trabeculation as an expression of univer- 
sal “vesical stress”, subjective symptoms, radio- 
logical examination, residual urine, exploration, 
etc, nor ordinary cystometry, which merely in- 
dicates the pressures under simultaneously in- 
hibited urination). Nor is there any guarantee of 
the efficacy of the operation on the obstruction 
as regards normalizing any pathologically high 
vesical pressure. Nevertheless, five patients in 
Group II are evidence that such a normalization 
of the pressure, resulting in the simultaneous 
diminution or disappearance of the diverticula, 
can occur. 

Among the diverticulectomized patients in 
Group III there are five, as already stated, whose 
obstruction was removed but not all the diverti- 
cula. Our evaluation of these patients should place 
them to Group II. Thus for the final comparison 
between the groups the figures in brackets should 
be applied. 

As already stated, for estimating the effective- 
ness of the treatment we decided to use the sub- 
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jective urination signs and the result of the urine 
analysis (for detecting infection). In many cases 
the urination complaints may be referred to the 
infravesical obstruction; symptoms specific of 
diverticula are few as a whole (“miction en 
deux”, sudden appearance of sediment in a clear 
urine, palpable mass), but of course an infected 
diverticulum may often maintain an infection of 
the bladder and give the patient the usual sym- 
ptoms of cystitis. 

As regards a positive find of infection of the 
urinary tract the point should be mentioned that 
it is not always possible to preclude chronic 
pyelonephritis as the cause of a persistent cystitis 
in an otherwise sound bladder. 


INDICATIONS FOR TREATMENT 

Many diverticula give no symptoms. Crone- 
Münzebrock (5) state that in 4576 sections 
59 diverticula were found but only 30 per cent 
of them had been indicated by symptoms. Len - 
dorf (12) and Christoffersen (4) also 
write that only a few diverticula give symptoms 
and therefore in many cases do not call for treat- 
ment. In harmony with our impression several 
authors (e.g. 11, 14) state that the size of the 
diverticulum only is of slight importance as to 
whether it gives symptoms or not. Keller (10) 
and other authors (5, 14) point out that the re- 
tention is what matters. Diverticula which empty 
themselves together with the bladder and form 
a functional unit with it do not in themselves give 
symptoms, whereas diverticula which are occlud- 
ed during the emptying of the bladder give more 
or less marked symptoms. 

Nevertheless, although infection and other signs 
were most often found with diverticula with 
defective evacuation, the fact must be mentioned 
that two patients, notwithstanding residual urine 
and badly-emptying diverticula, were free of both 
symptoms and infection after four and five years 
respectively. On the other hand there were cases 
(without infravesical obstruction) where the di- 
verticulum emptied but there was persistent in- 
fection. On the whole it must be remembered in 
this connection that pyuria is frequent among 
patients operated on for prostate lesions without 
one being able definitely to demonstrate the 
cause. 

We have formed the opinion that the indication 
for operation depends more upon whether or not 
there is refractory or recurrent infection. In ad- 
dition we have those cases where the diverticulum 
causes compression of a ureter with consequent 
hydronephrosis; moreover, the presence of calculi 
or tumours in a diverticulum indicates its re- 
moval. 

The risk of surgical complications (especially 
ureteral lesion) is high according to Miller (14) 
and Barber & Kerr (2). Ward (17) how- 
ever, found only 3 per cent operational mortality 
among 36 diverticulectomized. In the present ma- 


terial one patient died post-operatively after a 
combined operation (diverticulectomy + pro- 
statectomy). There is no instance of ureteral le- 
sion. 

CONCLUSIONS 

An estimation of the results of the treatment in 
our material shows that in both Group I and 
Group II they cannot at all be said to be satis- 
factory. Only a few were cured (i.e. free of both 
subjective symptoms and infection). Some of the 
patients in Group II were subjectively symptom- 
free after the removal of their obstruction but the 
infection of the urinary tract persisted, probably 
the result of leaving a diverticulum with infec- 
tion. 

The results of simultaneous removal of ob- 
struction and all diverticula are much more fa- 
vourable, seven of twelve having become both 
infection- and symptom-free, and two others being 
free of symptoms except for persisting moderate 
urination complaints. In addition there is the 
relatively good result obtained with the three 
diverticulectomized patients who had no demon- 
strable infravesical obstruction (Group IV). 

Therefore we consider, as do several other 
authors (4, 5, 9, 13, 14, 16 and 17) that the sole 
removal of the obstruction as recommended by 
Kretschmer is inadequate and should be 
employed only in exceptional cases of divertic- 
ulum vesicae. 

The endeavour should be to remove all the 
diverticula, since we found that in four of the 
five patients in whom diverticula were allowed 
to remain at the operation (the obstruction being 
removed) their condition did not become satis- 
factory, infection still being present after the oper- 
ation. 

Practically all authors unanimously agree that 
diverticulectomy without simultaneous removal 
of any infravesical obstruction is ineffective (e.g. 
Büscher (3), Findlay & Riparetti (6) 
and others (4, 5 and 14)). The solitary patient 
in our material belonging to this group (V) was 
still suffering from inadequate bladder emptying 
and infection after an observation period of 15 
months. 


SUMMARY 


Follow-up examination was made of 72 patients 
treated for diverticula vesicae. Twelve patients 
had died. The remaining 60 patients had an aver- 
age observation period of about three years and 
were divided into five groups: not operated; ob- 
struction removed; obstruction removed and di- 
verticulectomy; diverticulectomy (obstruction not 
found); and diverticulectomy (obstruction per- 
sisting). The following conclusion was reached: 
sole removal of the obstruction is inadequate, di- 
verticulectomy without simultaneous removal of 
any infrevesical obstruction is ineffective. At oper- 
ation it is important to remove all diverticula 
present. 
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SUMMARIO 


Leif Kuld Hansen e Hans Henrik Holm: TRACTAMEN- 
TO DE DIVERTICULOS DEL VESICA 


Esseva executate un re-examination de 72 pa- 
tientes tractate pro diverticulos del vesica. Dece- 
duo patientes habeva morite. Le periodo medie de 
observation del 60 patientes restante esseva circa 
tres annos. On les divide in cinque gruppos: non- 
operate; obstruction removite; obstruction remo- 
vite e diverticulectomia; diverticulectomia (ob- 
struction non incontrate), e diverticulectomia (ob- 
struction persistente). — Esseva concludite LO 
sequente: Sol remotion del obstruction es inade- 
quate. Diverticulectomia sin remotion simultanee 
de omne obstruction infravesical es ineffective. 
Es importante le exision de tote diverticulos pre- 
sente. 
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ON THE USE OF 
D-TUBOCURARINE DURING FLUOTHANE ANAESTHESIA 


By JORN JUUL and BENDT J. WILHJELM 


With the introduction of Fluothane in anaes- 
thesia the demands for at potent, non-explosive 
anaesthetic agent devoid of the toxicity of chloro- 
form appear to have been fulfilled. As early as 
1956 Raventos (18) demonstrated that in- 
halation of Fluothane produced a fall in blood 
pressure in experimental animals. This fall was 
directly proportional to the concentration of 
Fluothane. If the concentration was reduced, the 
blood pressure would again rise and remain 
constant as long as the lower concentration was 
maintained. In explanation of the hypotensive 
effect Raventos suggested blocking of the 
sympathetic ganglia despite the fact that appa- 
rently he could place the animals’ blood pressure 
at any level he wished. Similar results have been 
reported by Long, Pittinger & Hamil- 
ton (14). 

Johnstone (12), in clinical studies, arrived 
at the same results as Raventos in animal 
experiments. At a Fluothane concentration of 
2.2 per cent — 3.2 per cent Johnstone ob- 
served a fall in blood pressure in the majority of 
cases within a few minutes. On 0.75—1.25 per 
cent, however, much fewer patients showed a 
lowered blood pressure, the intensity of the fall 
being related to the concentration of Fluothane. 
Johnstone also discussed the use of muscle 
relaxants during Fluothane anaesthesia. Out of the 
500 patients included in his series 10 (two per 
cent) received d-tubocurarine intravenously. In 
connection with the injection, Johnstone 
observed an immediate fall in blood pressure. If 
manual ventilation was needed (in three of the 
ten patients), a further fall in blood pressure 
occurred. A return to spontaneous respiration 
entailed dramatic improvement and an increase 
in the blood pressure. Another 20 patients of 
Johnstone’s series received 5—10 mg d-tubo- 
curarine, but it is not stated whether this dosage 
had a hypotensive effect. On the other hand, it is 
reported that intravenous injection of Scoline was 
not followed by a fall in blood pressure in excess 
of that for which Fluothane was responsible. 

Johnstone concludes that the use of d-tubo- 
curarine during Fluothane anaesthesia is contra- 
indicated, d-tubocurarine — which is known to 
depress the conduction through the sympathetic 
synapses (9, 10) — producing under these cir- 
cumstances a sympathetic block so serious that 
manual ventilation will lead to circulatory col- 
lapse. 


From the Department of Anaesthesia (Head: W. Dam), 
Bispebjerg Hospital, Copenhagen. 


In 1957 Brennan,Hunter& Johnstone 
(1) recommended the use of Scoline or Gallamine 
as relaxants during Fluothane anaesthesia. 

Johnstone’s finding have been confirmed 
by Hudon et al. (11) who also advise against 
the use of d-tubocurarine in combination with 
Fluothane, the synergistic “ganglioplegic” effect 
of the two substances entailing a marked fall in 
blood pressure. Their series comprised 1,112 pa- 
tients 11 of whom had received d-tubocurarine. 
The dosage is not stated. Marret (17), similarly 
reports that the fall in blood pressure during 
Fluothane anaesthesia is significant unless d-tubo- 
curarine is given at the same time. Bryce- 
Smith & O’Brien (2) found that the hypo- 
tensive effect of d-tubocurarine in 20 Fluothane 
anaesthesias occurred particularly in elderly pa- 
tients. They are less categorical than Joh n- 
stone in their conclusion, recommending con- 
tinued studies on the use of muscle relaxants dur- 
ing Fluothane anaesthesia. 

In experiments on the dog Stephen et al. 
(19) found a marked fall in blood pressure with 
the simultaneous use of d-tubocurarine and Fluo- 
thane. 

Unlike Johnstone, Burn &Eystein (3) 
have reported that the hypotension in Fluothane 
anaesthesia is due to a direct paralysing effect 
upon smooth muscle. According to Enderby 
(8) Fluothane does not block the ganglia, but 
sensitizes them to ganglion-blocking agents. In 
his short textbook “Anaesthesia” from 1957 Cu l- 
len (5) states that the hypotensive effect of 
Fluothane is presumably due to depression of the 
myocardium. This affords a natural explanation 
of the increased fall in blood pressure with an 
increased concentration of Fluothane. 


Johnstone’s warning against using d-tubo- 
curarine in Fluothane anaesthesia appears to have 
been followed to a great extent. For instance, it 
is stated by Stephen et al. (20) that in an 
experimental series on the clinical application of 
Fluothane they did not use d-tubacurarine be- 
cause of Johnstone’s report. 


Changet al. (4), however, state that the use 
of d-tubocurarine in seven cases out of 120 Fluo- 
thane anaesthesias did not give rise to hypoten- 
sion. Similar results have been obtained by Ju n- 
kin et al. (13) who used d-tubocurarine in 48 
Fluothane anaesthesias for patients under 18 
years of age. In their series they observed a fall 
in blood pressure only once. Mac watt (16) and 
Mackay (15) also found no risk in combining 
d-tubocurarine with Fluothane. 


D 

be 

er 

a 

su 

D 

w 

th 

cc 

en 

be 

SC 

pe 

le 

in 

in 

w 

be 

ve 

de 

A 

ac 

hi 

SO 

to 

Sc 

in 

tr 

th 

tic 

th 

in 

ei 

ur 

cu 

in 

to 

wi 


10 6-7 


one 
mine 


rmed 
rainst 
with 
affect 
Ul in 
2 pa- 
rine. 
larly 
tubo- 
e 
Ly po- 
hane 
pa- 
n- 
con- 
dur- 


t al. 
with 
“Juo- 


DECEMBER 1961 


DANISH MEDICAL BULLETIN 155 


Thus, the opinions on the applicability of d-tu- 
bocurarine during Fluothane anaesthesia appear 
to be highly divergent. We, therefore, felt prompt- 
ed to investigate this aspect in a large series with 
a concurrent control series. 


MATERIAL 


The material comprises 392 consecutive cases 
submitted to biliary and gynaecological surgery. 
During the experimental period, five patients 
were excluded, although by type of operation 
they belonged to the series, but their clinical 
condition made them unfit for use in a clinical 
experiment. 

All the patients were premedicated 1% hours 
before the operation, with pethidine or pethidine- 
scopolamine (1.0 solution equivalent to 100 mg 
pethidine and 0.4 mg scopolamine) according to 
Water’s schedule, 100 mg pethidine being equiva- 
lent to 10 mg morphine. Immediately before the 
induction, atropine, 1.0 mg, was administered 
intravenously. The induction was by five 1 O2 
+ 10 1 N20, and Fluothane 2 per cent. The system 
was in all cases semi-closed with Water’s absor- 
ber, using a “Fluotic” mark 2 vaporizer. All the 
patients had endotracheal intubation and manual 
ventilation. As muscle relaxants we used on even 
dates d-tubocurarine and on odd dates Scoline. 
A preliminary test dose of five mg curare was 
administered first, and prior to the intubation a 
higher dose, usually between 20 and 30 mg, in 
some cases later supplemented by 5—10 mg. The 
total dose of curare ranged from 15 to 50 mg. 
Scoline was administered as a continuous drop 
infusion of a 2 per cent solution. After endo- 
tracheal intubation the flow was reduced to two 
102 + two 1 N20, and the concentration of Fluo- 
thane to about one per cent. Originally it was 
planned, in order to obtain experimental condi- 
tions as uniform as possible, to reduce the Fluo- 
thane to about one per cent. Originally it was 
intubation and to continue on this concentration, 
either until the operation had been finished or 
until a significant fall in blood pressure had oc- 
curred. However, it proved difficult, especially 
in the early cases, to persuade the anaesthetists 
to continue on a fixed Fluothane concentration, 
when the blood pressure started falling. The 


series, therefore, includes 86 patients kept, for a 
varying length of time, on a Fluothane concen- 
tration lower than one per cent. Since, however, 
there is no significant difference between the dis- 
tribution of these cases within the d-tubocura- 
rine and the Scoline group, they ought not to be 
able to give rise to errors in the statistical cal- 
culation. The fact that by reducing the Fluothane 
concentration major decreases in the blood pres- 
sure could be avoided merely shows that the 
listed falls — seen more often in the group receiv- 
ing one per cent Fluothane — must be maximum 
values. 

Like Dam (19), we took a significant fall in 
blood pressure to be a fall of 25 per cent of the 
initial pressure. If on arrival at the operating 
theatre the patients had low systolic values, which 
did not rise until they had received atropine and 
been placed in the Trendelenburg position, we 
took the initial pressure to be the highest pres- 
sure before induction, preferring to load the 
series rather than strain the patient. 


RESULTS 


As already mentioned, the material comprises 
392 patients. A significant fall in blood pressure 
was observed in 137 or 34.9 per cent. Studying 
the distribution of the fall in blood pressure when 
using a semi-closed versus a semi-open system, 
Dam (20) found a fall in 29.8 per cent with the 
semi-closed system. In his series, however, there 
had been a strict selection of the patients, and 
the two series are therefore not comparable. 

Within the total series 205 patients received 
Scoline and 187 d-tubocurarine. The falls in blood 
pressure and the per cent distribution are shown 
in Table 1. 


Table I. 
Fall in Blood Pressure and per cent Distribution. 
Fall Per cent 
69 33.7 
D-Tubocurarine 67 35.8 


There is no significant difference between the 
incidence of hypotension in the two groups. 

As mentioned above, a number of the patients 
had been premedicated with pethidine, others 


Table 11. 


Number of Patients and Number of Falls in Blood Pressure. 
By Type of Operation and Muscle Relaxrant. 


Number Fall Per cent 
Scoline 12 6 
Biliary g-tubocurarine 14 6 
ne 
kn: Gv Scoline 25 10 
d-tubocurarine 26 1 
Biliary Scoline 65 25 38.5 
Pethidine- d-tubocurarine 45 24 53.3 
scopolamine Gen Scoline 103 28 27.2 
d-tubocurarine 102 30 20.4 
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18 20 25 30 J5 «0 «5 50 58 60 120 
Fig. 1. 
Time of Fall in Blood Pressure. 


Abscissa in both diagrams: Minutes after induction. 
Ordinate in bottom diagram: Absolute number of falls. 
Ordinate in top diagram: Falls within the individual 
groups in per cent of total number of falls, 
Shaded columns: Patients relaxed with d-tubocurarine. 
White columns: Patients relaxed with Scoline. 


with pethidine-scopolamine. The number of pa- 
tients and the number of cases with hypotension 
are distributed, according to type of relaxant and 
type of operation, as shown in Table II. 


Within the individual types of operation there 
is no significant difference in the distribution of 
cases showing a lowered blood pressure between 
the groups receiving d-tubocurarine and Scoline. 


According to Johnstone (12) the fall in 
blood pressure occurs instantaneously upon ad- 
ministration of d-tubocurarine. We investigated 
the time of onset of the fall after the induction 
was started (Fig. 1). The abscissa represents the 
time in minutes. In the bottom diagram the ordi- 
nate represents the number of patients, while in 
the top diagram the ordinate stands for per cent, 
showing the falls within the individual groups 
in per cent of the total number of falls within 
cach group of relaxant. The shaded columns in- 
dicate patients receiving d-tubocurarine, the white 
ones patients given Scoline. 


In both diagrams it will be seen that the pre- 
dominant number of falls occurred 20 or more 
minutes after the induction was started, í. e.…, at 
least 10 or more minutes after the administration 
of the muscle relaxant had been started. In the 
d-tubocurarine group 77 per cent of the falls oc- 
curred 20 or more minutes after the time of 
induction, the corresponding value in the Scoline 
group being 74.5 per cent. 


Considering the synergistic ganglioplegic effect 
of Fluothane and d-tubocurarine, the number of 
falls might be expected to increase with the dosage 
of d-tubocurarine. In Fig. 2 the abscissa is d-tubo- 
curarine/kg/hour, while the ordinate represents 
the falls within each group. The diagram shows 
a falling tendency, not a rise which might be 
expected according to what has been stated above. 
Thus, apparently d-tubocurarine in the dosage 
used does not influence the number of falls in 
blood pressure. 

As already mentioned, some of the anaesthesias 
were maintained on a Fluothane concentration 
lower than one per cent. It was reasonable to 
imagine, therefore, that the decreasing number of 
falls with increasing dosage of d-tubocurarine 
might be due to the fact that anaesthesias with a 
large consumption of d-tubocurarine/kg/min 
were to a greater extent N20/02 than Fluothane 
anaesthesias and therefore required more relaxant. 
We tried to exclude these anaesthesias from the 
material, despite the fact that the Fluotec vapo- 
rizer from 0.5—1.0 per cent gives one per cent 
Fluothane (21), and traced a new curve (Fig. 3). 
The figures in the bottom curve are identical with 
those in Fig. 2. The upper curve shows the per 
cent distribution of the falls related to the reduced 
number of patients within each group. The two 
curves run an approximately parallel course. 
There is still no tendency to an increasing num- 
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Fig. 2. 
Distribution of Falls According to Dosage of 
D-tubocurarine, 


Abscissa: d-tubocurarine/kg/hour in mg. 
Ordinate: Patients showing fall in blood pressure (in 
per cent of anaesthesias within each group). 
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Fig. 3. 
Abscissa and ordinate as in Fig. 2. 
o — ot: Same curve as in Fig. 2. 
x — Xx: Reduced number of patients, after exclusion 
of all anaesthesias in which the concentration 
of Fluothane was lower than one per cent. 


ber of falls with an increasing dosage of d-tubo- 
curarine. 

These findings indicate that the falls in blood 
pressure observed with d-tubocurarine during 
Fluothane anaesthesia do not differ, in number 
or distribution, from a control series relaxed 
with Scoline. 


SUMMARY 
A total of 392 patients had Fluothane anaesthe- 
sia. The muscle relaxant used in 205 cases was 
Scoline, in the remainder d-tubocurarine. Com- 
parison of the two groups did not reveal a signi- 
ficant difference between the number of cases 
showing a fall in blood pressure. 


SUMMARIO 

Jórn Juul e Bendt J. Wilhjelm: SUPER LE USO DE 
D-TUBOCURARINE DURANTE ANESTHESIA DE 

FLUOTHANE 
Un total de 392 patientes recipeva anesthesia 
de Fluothane. In 205 casos le musculo-relaxante 
esseva Scoline, in le resto d-tubocurarina. Compa- 
ration inter ambe gruppos revelava nulle differen- 
tia significante con respecto al numero de casos 
demonstrante un abassamento del tension arterial. 
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BRONCHOSCOPIC ASPIRATION 


OR TRACHEOBRONCHIAL TOILET AS 


FINAL PROCEDURE 


AFTER THORACOTOMY 


By HARRY RASK 


One of the most severe and most common 
postoperative respiratory complications is atelec- 
tasis. Segmentary atelectasis verified by X-ray 
examination was found by Palmer (9) in 94 
per cent of those patients who presented lung 
complications after supraumbilical abdominal 
operations. 

Numerous publications are dealing with etiolo- 
gy, disposing factors, pre- and postoperative pro- 
fylaxis and treatment of the developed atelectases. 
Patients with bronchitis are regarded as especial- 
ly prone for postoperative atelectasis (3, 9), and 
men are said to be more disposed than women (1). 

Only a few publications deal with mechanical 
cleaning of the airways at the end of the opera- 
tion by suction and the importance of this pro- 
cedure in prevention of atelectasis. 

As methods for endotracheal removal of bron- 
chial secretion, tracheal toilet, tracheobronchial 
toilet, and bronchoscopic aspiration are to be 
considered. 

By tracheal toilet is in the following under- 
stood removal of bronchial secretions by help of 
a Tiemann catheter, passed blindly into trachea 
through the nose. 

By tracheobronchial toilet, secretions are re- 
moved with the aid of a small bore tube (gauge 
12—16) introduced into the bronchial tree 
through an oro-endotracheal tube of the size used 
for anaesthesia. The term is originally introduced 
by Gillespie (4) who used a nasotracheal 
tube, but principally the two methods are alike, 
and oral intubation allows far larger tube diame- 
ter and the tube is not kinked in the nasopharyn- 
geal cavity. 

By bronchoscopic aspiration is understood re- 
moval of secretions by help of a thin metal 
catheter introduced through a bronchoscope. 

Gillespie (4) mentions that clots of blood 
in the bronchial tree demands removal by bron- 
choscopy whereas other substances may be 
equally well removed by tracheobronchial toilet. 

Wylie & Churchill-Davidson (10) 
regard tracheobronchial toilet as a wise precau- 
tion at the end of the operation, whereas bron- 
choscopic aspiration seldom is indicated and may 
do more harm than good as the anaesthesiologi- 
cal conditions for its accomplishment are not 


From the Department of Anaesthesiology (Head: W. 
Dam), Bispebjerg Hospital, and Dept. of Thoracic 
Surgery (Head: J. L. Hansen), @resundshospitalet, 
Copenhagen. 


ideal at this time and a re-creation of favourable 
anaesthetic conditions for this purpose seldom 
will be to the advantage of the patient. 

Tracheobronchial toilet just prior to extuba- 
tion is also recommended by Keown (5) and 
Mounier-Kuhn (6). 

Parry Brown (3) recommends tracheo- 
bronchial toilet before prostigmin is given, if any 
sputum has been displaced during the operation. 
As this declaration is to be found in the chapter 
of anaesthesia for heart and lung operations in 
“General Anaesthesia“ by Evans & Gray in 
1959 it can hardly be a question of profylactic 
treatment in non-intubated patients, but more 
likely that bronchial aspiration is not performed 
invariably before extubation. 

Bronchoscopic aspiration at the end of anaes- 
thesia after major surgical procedures in old or 
debiliated patients is recommended by Brown 
(2), if there has been possibility of aspiration 
from the gastric tract or if the anaesthesia has 
been of more than 4 hours duration. 

Mousel (7) advocates energetic aspiration 
of airways, even if there is only a moderate 
amount of secretion or if there has been possi- 
bility of aspiratien from the gastric tract, and 
most likely as bronchoscopic aspiration as the 
bronchial tree in that way can be checked 
visually. 

Thorshaugeet al. (8) have studied damage 
from mechanical removal of secretions by suction 
from the bronchial tree. It was found that the 
degree of damage increased with the used press- 
ure of suction. Thus a negative pressure of 
600 mm of Hg at the tip of the catheter quickly 
produced a distinct oedema by adhesion of the 
tip to the mucous membrane of the oral cavity. 

A glass-tube containing 20 ml of Xylocain-gel 
could be emptied in 45 sec at a negativ pressure 
of 600 mm of Hg, while it lasted 90 sec to suck 
up the same amount at a negative pressure of 
180 mm Hg. 

In test with hypoxia it was found that de- 
creased oxygen saturation of the arterial blood 
was not due to aspiration of air during suction, 
but due to accompanying bronchial spasm pro- 
voked by the suction. In three patients who 
coughed during the bronchial aspiration the 
oxygen saturation of arterial blood fell from 100 
to 85 per cent, 100 to 64 per cent and 100 to 80 
per cent, while the oxygen saturation in four 
curarized patients in no case fell more than 
three per cent. It was concluded that bronchial 
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aspiration should be limited as much as possible. 

Thus, both the use of bronchoscopic aspiration 
and tracheobronchial toilet as well as no trache- 
obronchial removal of secretions after anaesthesia 
have adherents. 

In order to try to estimate if tracheobronchial 
toilet or bronchial aspiration is to be preferred, 
all patients who have undergone thoracotomy in 
a given period have been subject either to bron- 
chial aspiration or to tracheobronchial toilet as 
final procedure of the anaesthesia. 


MATERIAL 

No patients without aspiration of the bronchial 
tree are included in the material. 

In the trial period (April 1958—October 1959), 
322 thoracotomies were performed on 298 
patients. 

To prevent any selection with exception of the 
surgical procedure in itself it was decided to end 
the anaesthesia with bronchial aspiration in 
patients born upon even dates, while patients born 
upon uneven dates had tracheobronchial toilet 
at the end of the anaesthesia. 


Table 1. 
Rejected Cases 


Bronchoscopic aspiration unsuccesful .………....... 10 
Bronchoscopic aspiration omitted on acc.of age … 1 
Bronchoscopic aspiration omitted by mistake .………. 5 
Bronchoscopic aspiration on account of secretions 4 
Bronchoscopic aspiration on acc.of mistake... 2 
Postoperative tracheostomy ö 


In 30 patients representing 32 thoracotomies 
thris rule was not followed. (Table 1). Of 16 cases 
where bronchoscopic aspiration was to be used 
it was given up in 10 cases as the patients were 
estimated to be too awake to make it possible to 
pass a bronchoscope without grave risk of damage 
to the patient’s teeth. Furthermore bronchoscopic 
aspiration was omitted in a child aged four. In 
the remaining five cases bronchoscopic aspiration 
was omitted by mistake. 

In eight cases where tracheobronchial aspirat- 
ion should have been performed, the thoraco- 
tomy in two patients was finished with a bron- 


Table 2. 
Treated Material 


Bronchoscopic Tracheobronchial 
Aspiration Toilet 


No. of No. of 


patients operations Patients Operations 


Patients Operations 


M 201 217 105 112 9% 105 
F 67 73 33 35 34 38 
268 290 138 147 130 143 


24 
20 
F 
12 
[] 
(40 40-60 )60 40 40-60 60 VEARS 


(40 40-60 )60 (40 40-60 YEARS 
Figure 1. 
Distribution of age. 


Tracheobronchial 
Toilet 


Bronchoscopic 
Aspiration 


choscopy for diagnostic purposes, in four patients 
the surgeon demanded bronchoscopic aspiration 
on account of accumulation of secretions, and in 
two patients bronchoscopic aspiration was per- 
formed by mistake. 

In eight cases the thoracotomy was ended with 
a preoperatively decided tracheostomy. 

The material is hereafter reduced to 268 patients 
representing 290 thoracotomies. 

Of these 290 thoracotomies (Table 2), 147 were 
followed by bronchoscopic aspiration while 143 
were followed by tracheobronchial toilet. 

There are three times as many men as women, 
but both sexes are equally represented in two 
groups. 

Distribution of age is shown in Fig. 1. The 
material has been divided up into three groups: 
below 40 vears, between 40 and 60 years, and 
age of more than 60 vears. 

In Table 3, indications for thoracotomy are 
divided up in three groups: patients with cancer 
pulmonis, patients with tuberculosis and a group 


Table 3. 
Indication for Thoracotomy 


Aspiration Toilet 
en 102 51 51 
Tuberculosis 127 60 67 
Miscellaneous .…………. 61 36 25 
290 147 143 
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containing miscellaneous indications such as: 
pectus excavatus, admittance thoracotomy for 
oesophageal resection, kidney operations and 
mediastinal surgery, benignant lung tumours, 
bronchiectasia, lung abscesses, and diseases in 
the pleural cavity. 

In the latter group there is a predominance of 
bronchoscopic aspiration, but as to number, sex, 
age and indication for thoracotomy those patients 
who have received bronchoscopic aspiration seem 
to be in accordance with those who have had 
tracheobronchial toilet. 


Complications. 

As to complications by either one or the other 
procedure, Table 4, only one patient has suffered 
real damage by getting a tooth dislocated during 


Table 4. 
Complications 
Aspiration Toilet 
Damage of teeth .……….………. 1 0 
Re-intubation on acc. 
of resp. insuff. 3 1 
Difficult procedure .….……. 1 0 
Uncomplicated .........…. 142 142 
147 143 


bronchoscopic aspiration, but as before mention- 
ed this procedure was omitted in 10 cases in 
order not to risk damage of teeth. 

In three patients receiving bronchoscopic as- 
piration it was found necessary to re-intubate on 
account of insufficient respiration, while this 
only happened in one instance in the group of 
patients who had tracheobronchial toilet. In one 
case the bronchoscopic procedure is described 
as very difficult to carry out. 


Premedication and Anaesthesia. 

As premedication is used morphin-scopolamin 
in proportion 25:1 dispensed in doses adapted 
to the age and condition of the patients. Some 
patients with asthma bronchiale have been pre- 
medicated with pethidin and atropin or scop- 
olamin in suitable doses. 

Almost all operations have been performed 
under Nembutal-nitrous oxide-oxygen anaesthesia 
with d-tubocurarine as relaxant. Occasionally the 
anaesthesia hsa been supplemented with pethid- 
ine. No anaesthetic complications have occurred. 

The bronchoscopic aspiration or tracheobron- 
chial toilet was performed by the anaesthetist 
at a time where the patient was able to lift his 
head which in this department is used as a sign 
that the patient is no longer curarized. 

All patients who have received d-tubocurarine 
have had synstigmine: 2.5 mg intravenously pre- 


Table 5. 
Distribution of Material in Relation to Sex. 


Bronchoscopic Tracheobronchial 
Aspiration Toilet 
Opr. Uncompl. Opr. Uncompl. 
M 112 17 (69 %) 105 711 (68 %) 
F 35 29 (83 %) 38 30 (79 %) 
Total 147 106 (73 %) 143 101 (71 %) 


ceded by atropin 1 mg intravenously before ex- 
tubation. 

The patients have all been treated with physio- 
therapy pre- and postoperatively. 

To estimate the effect of bronchoscopic aspirat- 
ion and tracheobronchial toilet the number of 
uncomplicated postoperative cases is shown in 
relation to the two procedures. 

The estimation is based on the course in the 
first 24 h. and the two following days. 

As complication is counted death or re-operat- 
ion for whatever reason. 

Furthermore insufficiency of coughing, stagn- 
ation of bronchial secretions and atelectasis if 
any therapy has been instituted in form of tra- 
cheal toilet, tracheobronchial toilet, broncho- 
scopic aspiration or tracheostomy. 

The various diagnoses are founded upon clinic- 
al examination and X-ray control. 

All patients have been examined by X-ray in 
the first 24 hours and most of them daily for 
three days. 

In the total material (Table 5) it is found that 
of thoracotomies followed by bronchoscopic as- 
piration 73 per cent were uncomplicated during 
the first three days postoperatively while the 
thoracotomies followed by tracheobronchial toilet 
show 71 per cent uncomplicated cases. There 
were no significant sex differences. 

There is thus no significant difference to be 
found in the postoperative course after the two 
procedures. 

At the time for extubation, no secretions were 
found in the bronchial tree in a number of cases 
(Table 6). In the group of patients who had tra- 
cheobronchial toilet the number is smaller than 
in the other group, but this apparently had no 
influence upon the results. 

The number of uncomplicated cases in the first 
three days divided up in the three groups of 


Table 6. 
Secretions at the end of the Operation. 


Bronchoscopic Tracheobronchial 
Aspiration Toilet 
Opr. Uncomp!. Opr. Uncompl. 
Secr. 123 90 (73 %) 132 93 (70 %) 
No secr. 24 16 (67 %) 11 8 (73 %) 
Total 147 106 143 101 
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Table 7. 
Differences in Various Diagnostic Groups for 
Thoracotomy. 
Bronchoscopic Tracheobronchial 
Aspiration Toilet 
Opr. Uncompl. Opr. Uncompl. 
C. pulm. 51 30 (57 %) 51 27 (53 %) 
Tub. pulm. 60 49 (82 %) 67 55 (82 %) 
Miscellaneous 36 28 (78 %) 25 19 (76 %) 


Table 8. 
Distribution of Age in Relation to Bronchoscopic 
Aspiration and Tracheobronchial Toilet. 


Bronchoscopic Tracheobronchial 
Aspiration Toilet 

Opr. Uncompl. Opr. Uncompl. 
M 24 18 (75 %) 21 15 (71%) 
Under 40 year F 17 15 (88%) 19 15 (74%) 
41 33 (80 %) 40 30 (75 %) 
M 55 37 (67 %) 62 45 (73 %) 
40-—60 years F 12 8 (67 %) 15 11 (73 %) 
67 45 (67 %) 17 56 (73 %) 
M 33 22 (67 %) 22 11 (50%) 
Over 60 years F 6 6(100 %) 4 4(100 %) 
39 28 (72 %) 26 15 (58 %) 


patients is shown in Table 7. There are less un- 
complicated cases in the cancer group, but no 
significant difference in relation to bronchoscopic 
aspiration or tracheobronchial toilet. 

In Table 8 is presented the results in relation 
to the age groups. Here also there is no significant 
difference, but the actual numbers especially in 
the case of the women are very small. 


Preoperative secretions. 
In order to see if the amount of secretions 
brought up by the patients in the days prior to 


Table 9. 
Distribution in Regard to Preoperative 
Amount of Expectorate. 


Bronchoscopic Tracheobronchial 
Aspiration Toilet 

Opr. Uncompl. Opr. Uncompl. 
M 68 49 (72 %) 67 50 (75 %) 
Under 10 ml F 29 23 (79 %) 29 21 (72%) 
97 72 (74 %) 71 (74%) 
M 23 15 (65 %) 17 11 (65 %) 
10-—30 ml F 4 4(100 %) 5 5(100 %) 
27 19 (70 %) 22 16 (73 %) 
M 21 13 (62 %) 21 10 (48 %) 
Over 30 ml F 2 2(100 %) Ri 4(100 %) 
23 15 (65 %) 25 14 (56 %) 


the operation in any way should influence the 
choice of postoperative treatment the patients 
were divided up in three groups with respectively 
less than 10 ml of expectorate, 10—30 ml of ex- 
pectorate and more than 30 ml of expectorate a 
day, (Table 9). No significant difference was 
found. 

No difference was found in the postoperative 
course of patients with bronchitis and/or em- 
physema. 


CONCLUSION AND SUMMARY 


In 290 thoracotomies, 147 patients had bron- 
choscopic aspiration as the final procedure of 
the anaesthesia, while 143 patients had trache- 
obronchial toilet, both procedures being perform- 
ed at the time for extubation when no signs of 
curarization remained. 

Estimated by the number of uncomplicated 
cases during first 24 hours after the operation 
and the following two days no difference was 
found in the postoperative course whether bron- 
choscopic aspiration or tracheobronchial toilet 
was performed. 

It was also found that it made no difference in 
the first days of the postoperative period whether 
bronchoscopic aspiration or tracheobronchial 
toilet was used in cases with bronchitis or/and 
emphysema and preoperative copious expec- 
torate. 

Thus it seems justified to end the anaesthesia 
with a careful tracheobronchial toilet, as this 
procedure is far easier to perform than a bron- 
choscopic aspiration. 


SUMMARIO 
Harry Rask: ASPIRATION BRONCHOSCOPIC O TOI- 
LETTE TRACHEOBRONCHIAL COMO PROCESSO 
FINAL POST THORACOTOMIA 

In 290 thoracotomias, 147 patientes recipeva 
aspiration bronchoscopic como termination del 
anesthesia, durante que 143 patientes recipeva 
toilette trachebronchial, essente exequite ambe 
procederes al instante del extubation, quando re- 
maneva nulle signos de curarisation. 

Estimate per le numero de casos non-complicate 
durante le prime 24 horas post operation e le duo 
dias sequente on trova nulle differentia quanto 
al curso postoperative sia se emplea aspiration 
bronchoscopic sia toilette tracheobronchial. 


Esseva etiam trovate nulle differentia durante 
le prime dies postoperative post le emplear de 
aspiration bronchoscopic e de toilette tracheo- 
bronchial in casos de bronchitis o/e emphysema 
e expectoration copiose preoperative. 

Assi pare justificate terminar le anesthesia per 
un toilette tracheobronchial attentive, como es 
multo plus facile de exequer iste proceder que un 
aspiration bronchoscopic. 
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MONILIASIS OF 
THE OESOPHAGUS DIAGNOSED RADIOLOGICALLY 


By MOGENS EGEBLAD 


The incidence of moniliasis has increased in 
recent years, one of the reasons being the in- 
creasing employment of antibiotics and steroids 
(3). As a rule, simple infections localized to the 
skin and mucous membranes are concerned, but 
cases of disseminated forms of moniliasis, includ- 
ing sepsis and meningitis have been reported (5, 
6). 

The most frequent site is the month whence 
the infection may spread to the respiratory tract 
(16) and to the alimentary canal, most frequently 
to the oesophagus. A number of cases of moniliasis 
of the oesophagus have been reported from Den- 
mark. The majority of these were reported in 
conjunction with reports of treatment with anti- 
mycotic drugs (12, 13, 14) but the radiographic 
picture has not previously been emphasized. 

The diagnosis can be established with greatest 
certainty by means of oesophagoscopy possibly 
with demonstrations of the fungi by culture, but, 
by means of X-ray examination, the diagnosis 
may be established with considerable certainty. 
The case in question here was diagnosed primari- 
Ivy by means of X-ray examination. 


CASE HISTORY 

The patient was a male aged 45 years, admitted to 
Department of Medicine B, Copenhagen County Hospit- 
al, Gentofte. 

Previous Health: At the age of 30 vears (1946) the 
patient developed acute anterior poliomyelitis with 
residual total paralysis of the left lower limb. 

At the age of 43 vears (1959) the patient was ad- 
mitted to a medical ward on account of considerable 
loss in weight for which no reason was demonstrated. 

At the age of 45 vears (spring 1961) the diagnosis 
of lymphatic leucosis was established during a further 
period of hospitalization. The diagnosis was confirmed 
by microscopic examination of the sternal marrow. 
The patient improved somewhat during hospitalization 
but in the subsequent months the general condition 
deteriorated and fatigue, loss of weihgt and attacks of 
sweating occurred. 


Present Illness: The patient was admitted on Sept. 
1, 1961 with the abovementioned symptoms. During 
the preceding three weeks there had been two episodes 
of pyrexia. The second pyrexial period har commenc- 
ed five days prior to admission and the temperature 
had been between 38° and 39° C (100,4° and 102,2° 
F). In addition, stomatitis had been present for four 
days. 

On admission, the patient was rather ill, with 
temperature 39,2° C (102,3° F), pulse 102, haemoglobin 
From The Department of Radiology, Copenhagen 
County Hospital, Gentofte. Senior Radiologists: E‚ de 
Fine Licht and Olaf Petersen, 


57 per cent and BSR 124 mm/hour. Stomatitie changes 
were observed in the mouth. No swelling of the peri- 
pheral glands was present. The liver and spleen were 
not enlarged. Leucaemic infiltrations were visible in 
the skin. There were 3000 leucocytes per ul and of 
these 98 per cent were lymphocytes. 

On the day after admission treatment with peni- 
cillin was commenced (one million units twice daily) 
and from Sept. 4, terramycin therapy (250 mg X 4 
daily) but, in spite of this, the high pyrexia persisted 
and, as the patient was becoming weaker, treatment 
with steroids was commenced on Sept. 9 (Delcortol® 
with a commencing dose of 10 mg Xx 4 daily). There- 
after, the temperature fell somewhat but the patient 
still remained subfebrile. 

On Sept. 7, in connection with a transfusion, the 
patient became ill and complained of marked retro- 
sternal pain and dyspnoea. This was interpreted as 
a slight degree of pulmonary oedema. On subsequent 
days, the patient was slightly dyspnoeic but the con- 
dition gradually became dominated by increasing 
dysphagia accompanied by retrosternal pain and pain 


Fig. 1. 
Sept. 21, 1961. In the Thoracic part of the Oesophagus 
the Mucous Membrane Pattern is Irregular and the 
Outline of the Radio-opaque Shadow is Tattered and 
Fragmented. The Changes Diminish Immediately Proxi- 
mal to the Cardia. The Longitudinal Mucous Membrane 
Folds have Disappeared but are Faintly seen just 
Above the Cardia. 
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Fig. 2. 
Oct. 5, 1961. The Changes have Definitely Regressed 
but the Outline is still Somewhat Irregular. Definite 
Longitudinal Mucous Membrane Folds are now seen. 


on swallowing. There was no sensation of obstruction 
on swallowing. On this occasion, white adherent mem- 
branes on the inner surfaces of the cheeks were 
observed, in addition to the stomatitic changes which 
had been present since admission. The dysphagia be- 
came so pronounced that swallowing of fluids became 
difficult and this occasioned X-ray of the oesophagus 
by the ordinary methods (Figure 1). The changes 
found showed severe oesophagitis, probably caused by 
monilia, and therapy with Amphotericin-B® was there- 
fore instituted in doses of 15 mg daily increasing to 
30 mg daily for a total of six days. The preparation 
was administerid intravenously in five per cent glu- 
cose infusion. 

As early as 24 hours after the commencement of 
this therapy, the dysphagia improved and the re- 
trosternal pain and the pain on swallowing disappear- 
ed. The general condition improved and the tempera- 
ture returned to normal limits after this treatment. 

After conclusion of therapy with amphotericin-B, 
the dysphagia increased somewhat but repeated X-ray 
examination of the oesophagus showed regression of 
the radiological changes (Figures 2). 

The patient was discharged in good health on Oct. 
7. The haemoglobin was then 74 per cent and the 
BSR 56 mm/hour. Some membranous patches were, 
however, still present on the oral mucous membrane. 

On Oct. 12, the patient was readmitted on account 
of slight dysphagia and increasing membrane format- 
ion on the oral mucous membrane. X-ray examination 
of the oesophagus showed, however, continued regres- 
sion of the previous changes (Figure 3). The patient 
was discharged on Oct. 22 for continued out-patient 
treatment with nystatin. 


Fig. 3. 
Oct. 4, 1961. Normal Longitudinal Mucous Membrane 
Folds are now Present but the Radio-opaque Medium 
is Somewhat Bubbly Which Indicates Slight Changes 
in the Mucous Membrane. 


DISCUSSION 

The radiographic findings in moniliasis of the 
oesophagus were first described by Andrén & 
Theander (1) in 1956 in two patients with 
uncharacteristie chronic conditions dominated 
by prolonged leucopenia, splenomegaly and 
frequent serious infections. During these con- 
ditions, both patients developed dysphagia and 
reirosternal pain and the X-ray changes in the 
oesophagus were identical. One of these patients 
survived while the other died and, at autopsy, the 
walls of the oesophagus were found to be thicken- 
ed and the mucous membrane covered with brittle 
vellowish-white membranes. Ulceration was pres- 
ent in the lower 2% of the mucous membrane. 
Growth of Candida albicans was obtained on cul- 
ture from this region. Since then, several reports 
of moniliasis of the oesophagus diagnosed radio- 
graphically have been published. Hoge win d- 
de Nijs & Hogewind (7) in 1957 reported 
a case in a female aged 40 years who had suffered 
from disseminated lupus erythematosus for three 
vears for which prolonged treatment with ACTH 
had been administered. In 1958, Kauf man (8) 
reported a case in a boy aged four years in con- 
nection with aplastic anaemia. In the same year, 
Kaufman &Levene (9) reported a case in a 
youth aged 16 years suffering from acute lympho- 
genic leucaemia. In 1959, Marsh (11) published 
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reports of two cases which developed during 
antibiotic therapy. The main disease was rheu- 
matic heart disease complicated by pneumonia. 
The same year, Eban & Symers (4) publish- 
ed a case of a male aged 50 years who suffered 
from agranulocytosis and Bloch (2) reported 
a case in a patient suffering from leucosis in 
connection with polycythaemia vera. In 1960, 
Kaufman, Levene & Scheff observed 
oesophageal changes in two patients with leucosis 
(10). In 1961, Uthgenannt reported a case 
in a female aged 65 years suffering from agranu- 
locytosis (15). 

In all of these cases the oesophageal changes 
were identical with those described by Andrén 
& Theander. The case reports show the 
assorted mixture of primary diseases. However, 
one common factor exists, viz, all of these patients 
were in poor general condition and the resistance 
was lowered. 

In the case reported here, culture for Candida 
albicans was not undertaken nor was the patient 
submitted to oesophagoscopy but antimycotic 
therapy resulted in definite effect. 


SUMMARY 

The radiographic changes in moniliasis of the 
oesophagus are demonstrated in a case of a male 
aged 45 years who suffered from lymphogenic 
leucosis. The clinical symptoms were retrosternal 
pain and dysphagia. The patient was treated with 
Amphotericin B with good effect. The literature 
concerning the radiological diagnosis is reviewed. 


SUMMARIO 
Mogens Egeblad: MONILIASIS DEL OESOPHAGO DIA- 
GNOSTIATE PER RADIOGRAPHIA 
Es demonstrate le trovatas radiographic in mo- 
niliasis del oesophage de un masculo de 45 annos 


suffrente de leucosis lymfogenic. Le symptomas 
clinic esseva dolores retrosternal e dysphagia. Le 
patiente recipeva tractamenta con Amphotericina 
B con bon effecto. Es date un revista super le li- 
teratura concerninte le diagnose radiographic. 
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ANALYSIS OF UNESTERIFIED FATTY ACIDS 
BY GAS LIQUID CHROMATOGRAPHY 


By E. JESTING and H. O. BANG 


Analysis of lipids by gas liquid chromatography 
(GLC) is usually carried out on the methyl esters 
of the fatty acids. The esters are preferred to the 
free acids because they can be separated quickly 
at a relatively low temperature in nearly sym- 
metrical peaks. 

GLC on unesterified fatty acids was first re- 
ported by James & Martin (1952), who used 
a column of Silicone DG 550 with the addition of 
10 per cent stearic acid on Celite 545. The stearic 
acid was able to depress the association of the 
fatty acid molecules which would otherwise cause 
tailing. It was also found that adsorption on the 
supporting material Celite could give rise to 
asymmetry with sharp fronts and tailing of the 
peaks. This problem was solved by either adding 
phosphoric acid to the liquid phase or by treat- 
ing the Celite with this acid. In this way it was 
possible to separate the fatty acids up to Ce. 


Beerthuiset al. (1959) working at a tempe- 
rature of 250—300° CG. were able to separate the 
fatty acids from Ci2 to Ces by means of a column 
of Apiezon L on Celite. The separation was rather 
slow, and the chromatograms showed tailing. 


Raupp (1959) was able to depress the asso- 
ciation by adding sebacic acid to the polar phase 
dioctyl sebacate and separated in this way the 
fatty acids to Co. 

Metcalfe (1960) has devised a method by 
means of which he was able to separate the un- 
esterfied fatty acids C4 to Ca2s. The stationary 
liquid phase used was 25 per cent diethylene 
glycol adipate polyester with 2 per cent phos- 
phoric acid on Celite 545 at a temperature of 220— 
235° C .The association phenomenon was depres- 
sed owing to the acidity of the stationary phase. 
Furthermore the phosphoric acid made the co- 
lumn more stable to heat. The same column was 
used for the separation of methyl esters of fatty 
acids when the temperature was reduced to 180° 
C. and the sample to a third of that used for 
unesterified fatty acids. The chromatograms show- 
ed good separation and symmetrical peaks. 

In the present work a method based on Me t- 
calfe’s principle, which permits a relatively 
quick separation of long chained fatty acids at 
a low temperature, is investigated. The separation 
of mixtures of esterified and unesterified acids is 
studied under the same conditions. 


From The Central Laboratory, Aalborg Municipal 
Hospital. (Head: H. O. Bang). 

Aided by a grant from “Statens almindelige viden- 
skabsfond”. 


MATERIAL AND METHODS 


Mixtures were prepared from pure fatty acids 
and fatty acid methyl esters to C1s*). 

The chromatography was carried out using a 
“Pye Argon Chromatograph”, originally mount- 
ed with a contact thermometer, which could 
control eight fixed temperatures. By replacing 
this thermometer with an adjustable contact 
thermometer continuously variable temperature 
control was obtained. The instrument was sup- 
plied with an ionization detector using Radium 
D as radioactive source (3). The columns were 
4 ft glass tubes with 4 mm bore. 

A liquid phase of Rheoplex 400 (Geigy) 10 
per cent with 2 per cent phosphoric acid (acidum 
o-phosphoricum (1,70)) at 220° C. was found to 
be unsuitable because of considerable tempera- 
ture instability. 

Polyethylene glycol adipate 10 per cent w/w 
with 2 per cent phosphoric acid on 100—120 
mesh acid treated Celite 545 prepared as describ- 
ed by Metcalfe had excellent baseline stability 
after the following pretreatment: Ne flow, 20 
ml/min, temp. 225° C. for 40 hours outside the 
chromatograph and Argon flow 30 ml/min. for 24 
hours in the chromatograph at 220° CG. 

In the chromatograms all components were 
identified by the retention times in relation to 
methyl stearate. The percentage composition was 
calculated from the peak areas measured by 
planimetry. 


RESULTS 


Chromatography at 220° C. 

The best results were obtained using a slow 
flow, 13 ml Argon per min in connection with a 
chart speed of 24 inches/hour on the recorder. 

Good separation with symmetrical peaks was 
obtained when using the unesterified form of 
fatty acids from Cie to Cis (Table 1), but good 


Table 1. 
Percentages. 
Weighed 220° C 184° C 
Lauric acid .…….......…. 22.1 23.7 22.5 
Myristic acid ........ 25.5 25.8 25.6 
Palmitic acid .…...…. 25.8 27.1 27.1 
Stenrie achd 26.6 23.4 24.8 


Analysis of a mixture of fatty acids on polyethylene 
glycol adipate with phosphoric acid at 220 and 184° C. 


*) Kindly supplied by “Dansk Soyakagefabrik”, Kg- 
benhavn. 
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Table II. 
Percentages. 
Weighed 220° C 184° C 
Methyl myristate ……. 11.0 9.8 9.5 
Methyl palmitate .……. 10.8 12.1 9.0 
Methyl stearate .…..…… 10.5 11.9 9.9 
Myristice acid .…...... | 23.3 23.4 26.0 
Palmitic acid ....…. | 22.9 22.9 25.0 
Stearie achd | 21.5 19.9 20.6 


Analysis of a mixture of methyl esters of fatty acids 
and unesterified fatty acids on polyethylene glycol 
adipate with phesphoric acid at 220 and 184° C. 


recordings were only obtained with C14 to Cis 
using the methylated forms. A mixture of methyl- 
ated and unmethylated acids C14 to Cis was well 
separated (Table II). 

The unesterified acids of soybean oil, liberated 
by saponification were also analysed. The compo- 
nents separated well, Cig:3 appearing after % 
hour when the Argon flow was 13 ml per min 
(Table HI). 


Table III. 

PEGA 10°%%o + HaPO4 2°/o PEGA 10 

unesterif. acids meth. acids | meth. acids 
220° C 184° C 184° C 184° C 
9.3 11.1 12.5 11.9 
3.0 3.1 44 3.5 
21.0 21.2 23.4 22.1 
54.3 55.4 48.3 53.4 
12.4 9.2 11.4 9.1 


Percentage fatty acid composition in soybean oil. The 
analysis is carried out on unesterified fatty acids at 
220 and 184° C, and on methylated acids at 184° C on 
polvethylene glycol adipate (PEGA) with phosphoric 
acid. The results obtained on PEGA without phos- 
phoric acid is shown in the last column. 


Chromatography at 184° C. 

As expected a higher flow rate was necessary 
at the lower temperature in order to obtain good 
separation. The best chromatograms were obtained 
with an Argon flow of 35 ml/min and a chart 
speed of 12 inches/hour. 

Esterified and unesterified acids to as 
well as a mixture of esterified and unesterified 
acids Ci4 to Cys were well separated (Fig. 1 and 
2, Table II). Unesterified fatty acids from soybean 
oil showed good separation with the last peak 
appearing after 1% hours (Table III, Fig. 3). 
The paper speed was here decreased to 6 inches/ 
hour in order to obtain peaks suitable for calcul- 
ation. 


DISCUSSION 


The separation of long chained unesterified 
fatty acids by GLC has been difficult giving asym- 


MiLLIVOLTS 


10 
TIME IN MINUTES 


Fig. 1. 

Separation of 01 ul Unesterified Fatty acids on 
PEGA with Phosphoric acid. Temperature 184° C. 
Argon flow 35 ml/min. 

Column 4 ft. X 4 mm. Radium Ionization De- 
tector. 

Peak Identification: 1) Lauric acid, 2) Myristic acid, 
3) Palmitic acid, 4) Stearic acid. 


MiLLIVOLTS 


Fig. 2. 

Separation of 0.1 ul of a Mixture of Unesterified 
Fatty Acids and Fatty acid Methyl Esters. Argon Flow 
38 ml/min. 

Further conditions as for Fig. 1. 

Peak identification: 1) Methylmyristate, 2) Methyl- 
palmitate, 3) Methylstearate, 4) Myristic acid, 5) Pal- 
mitic acid, 6) Stearic acid. 


TIME IN MINUTES 


Fig. 3. 

Separation of 0.1 ul of Unesterified Fatty Acids From 
Soybean oil. Argon Flow 40 ml/min. Further Con- 
ditions as for Fig. 1. 

Peak Identification: 1) Palmitice acid, 2) Stearic 
acid, 3) Oleic acid, 4) Linoleic acid, 5) Linolenic acid. 
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metrical peaks because the molecules. of the fatty 
acids tend to associate and become adsorbed on 
the supporting material. After addition of phos- 
phoric acid to the liquid phase polyethylene 
glycol adipate it was possible to get good separa- 
tion, even at a low temperature. 

Like Metcalfe we found that the method is 
suitable for identification and calculation of un- 
esterified long chained fatty acids. Although the 
methylesters have great advantages in the analysis 
of lipids by GLC, the described method may find 
several applications. At a high temperature it 
gives good and quick separation of the free acids 
with symmetrical peaks, and at a low tempera- 
ture it allows quantitative and qualitative se- 
paration of mixtures of esterified and unesterified 
fatty acids. 

In another paper it will be shown that this 
technique can be used as a means to control the 
completeness of some methylation procedures. 


SUMMARY 


Good separation of free fatty acids and fatty 
acid methyl esters was obtained by means of a 
column of polyethylene glycol adipate with phos- 


phoric acid as described by Metcalfe. The 
method is suitable for qualitative and quantita- 
tive separation of mixtures of free fatty acids 
and fatty acid methyl esters. 


SUMMARIO 


E. Jesting e H. O. Bang: ANALYSE DE ACIDOS LIPIC 
PER CHROMATOGRAPHIA GAS-LIQUIDO 


Esseva obtenite bon separation inter acidos li- 
pic libere e esteres methylic de acidos lipic per 
medio de un columna de adipato de polyethyleno- 
glycol con acido phosphoric como ha describite 
Metcalfe. Le methodo es practic in le separation 
qualitative e quantitative de mixturas de acidos 
lipic libere e esteres methylic de acidos lipic. 
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GAS LIQUID CHROMATOGRAPHY APPLIED AS A CONTROL 
FOR METHYLATION PROCESSES 


By E. JESTING and H. O. BANG 


Conversion of lipids into the methyl esters of 
their fatty acids by means of interesterification 
with methanol can be catalyzed by either strong 
acids or methoxides of sodium or potassium. 

One af the factors controlling complete inter- 
esterification is strict anhydrous conditions 
(Stoffelet al. 1959). If water is present an acid 
or alkaline hydrolysis takes place, which gives 
rise to unesterified fatty acids in the end product. 
This contamination with free fatty acids may give 
rise to peaks in the chromatograms, which are 
difficult to identify, and purification to remove 
these free fatty acids is time consuming. Further- 
more, as the majority of biological specimens are 
small, loss of material due to hydrolysis should 
be avoided. 

Luddy et al. (1960) using great excess of 
methoxide and anhydrous methanol for the inter- 
esterification of lipids found only small amounts 
of free fatty acids in some of their experiments. 
The estimation of free acids was carried out by 
titration after chromatographic separation of the 
end product on silicic acid. 

In the present work a technique is deseribed 
whereby it is easy to examine an end product 
obtained by interesterification for the presence 
of unesterified fatty acids. The method is based 
upon a previous work (1) in which is was shown 
that a mixture of esterified and unesterified fatty 
acids can be separated qualitatively and quanti- 
tatively by gas liquid chromatography (GLC) on 
a column of polyethylene glycol adipate (PEGA) 
with phosphoric acid. 

The end products obtained after esterification 
by two different methods were examined for 
contamination with free fatty acids by this techn- 
ique in order to demonstrate which method is 
most suitable. 


METHODS 

Reagents. 

Methanolum pro analysi, Merck: 1) untreated 
2) dried by means of magnesium (4); 
Sodium pro analysi, Merck; 
Acidum sulfuricum (1.84) pro analysi, Merck; 
Benzinum petrolei pro analysi (petroleum ether) 
40°— 70° G., Merck; 
Benzolum cerystallisabile pro analysi (benzene), 
Merck. 


From the Central Laboratory, Aalborg Municipal 
Hospital. (Head: H. O. Bang). 

Aided by a grant from “Statens almindelige viden- 
skabsfond”. 


Apparatus. 

The type of gas chromatograph, detector and 
column has been previously described (1). The 
liquid phase used was PEGA 10 per cent with 
2 per cent phosphoric acid on 100—120 mesh 
Celite 545. Argon flow rate: 30 ml/min, tempera- 
ture 184° C. 


Method 1: Methoxide catalyzed interesterification. 

The esterification was carried out using 0.4 N 
sodium methoxide and methanol. The procedure 
was the same as described by Lu dd y et al., with 
the exception of the final chromatographic puri- 
fication on silicic acid. 

The solvent was evaporated from the last pe- 
troleum ether extract by blowing a gentle stream 
of nitrogen onto the surface, and the preparation 
so obtained was ready for application to the gas 
liquid column. 


Method 2: Acid catalyzed interesterification. 

Interesterification with methanol and sulphuric 
acid as the catalyst was carried out as follows. 
The lipids to be methylated (1—20 mg) were 
dissolved in 1 ml benzene and 8 ml of 4 per cent 
v/v sulphuric acid in dry methanol in a 25 ml 
round-bottom flask. A 400 mm coil condensor was 
connected to the flask by means of a ground glass 
joint B 24, and the mixture was refluxed for 1% 
hours at 80—100° C. After cooling to room tem- 
perature 18 ml water was added, and the methyl- 
esters were extracted three times with 6 ml pe- 
troleum ether. The pooled extracts were washed 
three times with 15 ml of water to neutrality. The 
solvent was evaporated by a stream of nitrogen 
at 40—45° C. until the petroleum ether was re- 
moved, and then at about 70° C. for 15—20 min. 
in order to evaporate traces of moisture. 


RESULTS AND DISCUSSION 


It was found that, when using the methoxide 
method, all but a few of the end products were 
contaminated with unesterified fatty acids. Most 
of the chromatograms showed that only about 
40—60 per cent of the acids were methylated. 
(Fig. 1). 

When using the acid catalyzed method no peaks 
from unesterified acids were found in the chro- 
matograms, even if dry methanol was replaced 
by untreated methanol. 

The methoxide method was thus found to be un- 
reliable and troublesome, whilst the acid method 
proved to be more quantitative and technically 
more simple. 
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MiLLIVOLTS 


60 50 <0 30 2 


Fig. 1. 

Separation of 0.05 ul of an end Product Obtained 
by Interesterification of Cholesterol Stearate (BDH) 
with 0.4 N Sodium Methoxride. 

Stationary Phase PEGA with Phosphoric acid. Tem- 
perature 184° C. Argon flow 30 ml/min. Column 4 ft. 
Xx 4 mm. Radium D Ionization Detector. 

Peak Identification and Percentage Composition: 
1) Methylpalmitate 26.2 %, 2) Methylstearate 41.4 %, 
3) Palmitic acid 12.2 %, 4) Stearic acid 20.2 %. 

Total Methylesters 67.6 %. 


“TIME IN MINUTES 


The fact that in method 2 no free fatty acids 
were demonstrated in the end product does not 
necessarily mean that the whole sample has been 
esterified. 

To examine as to whether part of the end 
product has remained unchanged during esteri- 
fication other experiments have been carried 
out. The results of these experiments will be 
published later. 


SUMMARY 
Methylation products of lipids obtained by 


interesterification with methanol using sodium 
methoxide or sulphuric acid as the catalyst were 


controlled for the presence of unesterified fatty 
acids by means of gas liquid chromatography on 
a column with polythylene glycol adipate and 
phosphoric acid. 

It was found that the methoxide method usually 
gave rise to unesterified fatty acids in addition 
to the methyl esters, whilst the sulphuric acid 
method gave good results even without strict an- 
hydrous conditions. 


SUMMARIO 
E. Jesting e H. O. Bang: USO DE CHROMATOGRAPHIA 
GAS-LIQUIDO COMO CONTROLO DE PROCESSOS 
DE METHYLATION 


Esseva examinate — per medio de CGL super 
un columna de PEGA e acido phosphoric — pro- 
ductos de methylation de lipoidos obtenite per 
interesterification con methanol empleante me- 
thoxydo de natrium o acido sulphuric como cata- 
Iysator, con le proposito de demonstrar acidos 
lipic non-esterificate. 

On ha trovate, que le methodo de methoxydo 
usualmente forniva acidos lipic non-esterificate 
ultra le esteres methylic, durante que le methodo 
de acido sulphuric forniva bon resultatos mesmo 
sin stricte conditiones anhydre. 
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MEDICO-STATISTICAL INFORMATION FROM DENMARK 
FOR THE YEARS 1959 AND 1960 


By KAREN DREYER, ERNA FRANDSEN and HENRY HAMTOFT 


Table 1. 


Population: 
Census September 26th, 1960: 4,589,688 
Estimated, July 1st, 1960: 4,581,000 
Live-born: 1960 76,077 = 16.6 per 1,000 population 
1959 73,928 = 16.3 per 1,000 population 
Still-born: 1960 958 = 1.2 percent of total births 
1959 1,095 = 1.5 percent of total births 
total 1960 43,681 = 9.5 per 1,000 population 
1959 42,159 = 9.3 per 1,000 population 
under 1960 1,636 = 21.5 per 1,000 live-born 
1 year { 1959 1,660 = 22.5 per 1,000 live-born 


Deaths 


Notifiable diseases:%*) 
1960 874,890 = 191 per 1,000 population 
1959 977,939 —= 215 per 1,000 population 
December 31st, 1959: 
Practising physicians: 5,511 = 1 per 831 inhabitants 
Dentists with own practice: 
1,519 = 1 per 3,016 inhabitants 
Pharmacies: 353 = 1 per 12,977 inhabitants 
Practising midwives: 656 = 1 per 1,638 women 
in the age group 15—49 years 


The information in Table 1, together with that 
of Table 2, showing the number of reported cases 
of epidemic diseases, indicates a decrease of 


) Except venereal diseases, delirium tremens and scabies. 


about 10 per cent in the epidemic morbidity from 
1959 to 1960, mainly due to influenza, angina and 
tonsillitis, and cholerine and enteritis, whereas 


Table 2. 
The Epidemic Morbidity in Denmark 1960 and 1959. 


Reported cases per 100,000 pop. 
1960 1959 1960 1959 
Epidemic cerebrospinal meningitis .……….…............ 105 129 2.3 2.8 
Acute anterior poliomyelitis, total .….….…............... 22 27 0.5 0.6 
Epidemic cerebrospinal meningitis .……............... 20 33 0.4 0.7 
Intermittent fever, originating in Denmark — — 
an 3,979 5,234 86.9 115.1 
PE 13 11 1.72) 1.42) 
EN 64,858 43,608 1415.8 959.5 
9,732 7,166 212.4 157.17 
23,211 26,283 506.7 580.5 
se 79,503 19,279 1735.5 424.2 
243,121 367,553 5307.9 8,087.0 
214,011 256,771 4671.7 5,649.5 
114,217 113,879 2493.2 2,505.6 
44,800 48,403 978.0 1,065.0 
vans 54,620 68,918 1192.3 1,516.3 
te 1,449 1,757 31.6 38.7 
862 897 18.8 19.7 
Soft chancre, not previously diagnosed .………… 12 9 0.3 0.2 
Acquired syphilis, not previously diagnosed ….…………. 217 94 4.7 2.1 
Congenital syphilis, not previously diagnosed .………. 1 3 0.0 0.1 
Lymphogranuloma inguinale …….……................. 9 2 0.2 0.0 


1) Under one month. 2) per 10,000 parturients. 


From the National Health Service, Statistical Section. 
Head: Inger Alsing. 


8) per 10,000 live-born. 
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the number of cases of measles amd whooping- 
cough increased considerably. 

A total of 22 cases of acute anterior polio- 
myelitis was notified in 1960, namely four para- 
Iytic and 18 aparalytic cases, as against 27, 11 and 
16 respectively in 1959. A total of 135 cases of 
paralytic poliomyelitis has been reported in 1961. 

The increase in venereal diseases which has 
been observed during later years was continued 
in 1960, 9,055 cases of gonorrhoea and 217 cases 
of acquired syphilis being reported, as against 
8,194 and 94 cases respectively in 1959. 

The distribution of notified cases by age, shown 
in Table 3, indicates that the epidemic morbidity 
has been decreasing from 1959 to 1960 in all age 
groups except for children below five years of 


age. 


Table 3. 
Notifiable Diseases According to Age 1960 and 1959. 


per 1,000 

ported populati 

Age cases 1960 _. 
1960 1959 


44,300 596 591 


233,580 297 314 
15—64 » males .……………. 171,276 118 150 
15—64 » females ……. 166,928 112 146 


29,426 131 157 


65 years and over, males .…. 
28,716 110 134 


65 years and over, females. 


Total .…. 874,890 191 215 


Table 5. 


Infant Mortality Rate per 1,000 Live-born According 
to Age. 1959 and 1960. 


First 2ndto Restof 2ndto 7thto First 
day Tth day first mo. 6th mo. 12th mo. year 
5.5 8.3 2.5 4,6 1.6 22.5 
BD 4.7 9.2 2.2 3.7 1.7 21.5 


A comparison of age specific death rates for 
the years 1921 and 1960 (Table 6) shows that 
the decrease in mortality within these 40 years 
has been heavier for females than for males, and 
more pronounced in the younger age groups. 


Table 6. 
Deaths per 1,000 Population by Age and Sex. 
1960 and 1921. 
M F M F 
1960 1921 

24.5 19.4 87.9 67.2 
1— 4 years .….....……. 1.1 0.7 5.6 44 
0.4 0.2 1.7 1.7 
0.9 0.3 2.9 2.7 
1.3 0.8 3.5 3.7 
2.0 1.8 44 5.4 
4554 5.8 4.1 8.7 8.6 
15.6 10.4 18.2 17.1 
65 years and over .……. 67.5 57.5 70.4 70.8 


Total .... 10.1 8.9 11.2 11.2 


As shown in Table 1 the crude mortality rate 
was 9.5 per 1,000 population against 9.3 in 1959. 
Table 4 indicates that the increase in total number 
of deaths is solely due to an increase in the ages 
over 45 years, the younger age groups showing 
a slight decrease. 

The infant mortality rate per 1,000 live born 
decreased in 1960 to 21.5 from 22.5 in 1959. This 
rate showed during the years 1955—1958 the 
following trend: 25.2, 24.9, 23.4, and 22.4. 


Table 4. 
Deaths According to Age 1960 and 1959. 


1960 1959 

eene 1,636 1,660 
277 278 
dennen 2,215 2,322 
65 years and over .…........... 30,125 28,654 
Total .... 43,681 42,159 


The infant mortality rate has been computed 
for 5 age groups, the results appearing in Table 5. 
It will be seen that about two thirds of the deaths 
occur within the first week and 75 per cent 
within the first month. The perinatal mortality, 
i.e, still born and deaths within the first month 
of life, was in 1960 28.4 per 1,000 total births. 


A distribution of the deaths in 1960 and 1959 
according to the Abbreviated List (B. List) of the 
International Statistical Classification is shown 
in Table 7. It will be noted, that the mortality 
from tuberculosis shows a slight increase, the 
rate for pulmonary tuberculosis being 3.8 per 
100,000 in 1960 against 3.5 in 1959. A break-down 
in age-sex groups shows, however, that this in- 
crease is due to an increase among men in the 
older age groups, whereas 1960 is the first year 
in which no death from tuberculosis has occurred 
in children below 15 years of age. Other forms 
of tuberculosis show a slight decrease, from 0.5 
to 0.4 per 100,000, resulting in a total death rate 
from tuberculosis of 4.2 against 4.0 in 1959. A 
comparison with motor vehicle accidents shows 
that these accidents now claim more than 4 times 
as many deaths as does tuberculosis. 

The two largest groups in Table 7 are, as in 
former years, cancer and arteriosclerotic and 
degenerative heart diseases, altogether amounting 
to 48 per cent of all deaths. 

Cancer of the lung caused in 1960 864 deaths 
among males and 198 among females, as against 
840 and 159 respectively in 1959, The rates per 
100,000 are for 1960 38.0 and 8.6 for men and 
women respectively, and for both sexes combined 
23.2 against 22.0 in 1959. Thus more deaths are 
caused by cancer of the lung among men than 
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Table 7. 
Causes of Death in Denmark 1960 and 1959. Abbreviated List (B). 
1960 1959 per. 100,000 pop 1959 
1960 
M F__ Total Total M F Total _ Total 
B 1 Tuberculosis of respiratory system .……....... 111 63 174 159 4.9 2.7 3.8 3.5 
B 2 forms a 8 17 21 0.4 0.3 0.4 0.5 
40 19 59 47 1.8 0.8 1.3 1.0 
ke — — — — — 
B 7 Scarlet fever and streptococcal sore throat .. 1 — 1 1 0.0 —— 0.0 0.0 
7 6 13 7 0.3 0.3 0.3 0.2 
B 10 Meningoooccal infections .…….................……. 2 2 4 11 0.1 0.1 0.1 0.2 
6 5 11 6 0.3 0.2 0.2 0.1 
B 17 All other diseases classified as infectious and 
53 64 117 116 2.3 2.8 2.6 2.6 
B 18 Malign. neoplasms, incl. neoplasms of lymph. 
and haematopoietic tissues ............ 4,833 4,764 9,597 9,611 212.7 206.3 2095 2113 
B 19 Benign and unspecified neoplasms 114 165 279 317 5.0 7.1 6.1 7.0 
161 186 347 305 7.1 8.1 7.6 6.7 
33 49 82 70 1.5 2.1 1.8 1.5 
B 22 Vasc. lesions affect. central nervous system …… 2,437 2,888 5,325 5,272 107,3 125.1 116.2 115.9 
B 23 Nonmeningococcal meningitis .…….…….…..…...... 15 21 36 45 0.7 0.9 0.8 1.0 
KME enlbvonteensnernscardeeimee 2 7 9 21 0.1 0.3 0.2 0.5 
B 25 Chronic rheumatic heart disease .…….…….…....... 112 201 313 285 4.9 8.7 6.8 6.3 
B 26 Arteriosclerotic and degenerative heart dis- 
6,557 4,740 11,297 9,746 288.6 205.33 2466 2144 
B 27 Other dissasss of heart eee... 1,085 860 1,945 1,944 478 37.2 425 428 
B 28 Hypertension with heart disease .….…..…..…..….…. 263 392 655 763 116 170 143 168 
B 29 Hypertension without mention of heart 58 57 115 121 2.6 2.5 2.5 2.7 
135 156 291 582 5.9 6.8 64 12.8 
626 618 1,244 1,075 27.6 268 27.1 23.6 
177 112 289 288 7.8 4.9 6.3 6.3 
B 33 Ulcer of stomach and duodenum .….….……..…...... 205 103 308 275 9.0 45 6.7 6.0 
50 33 83 90 2.2 14 1.8 2.0 
B 35 Intestinal obstruction and hernia .…...…..…..……. 153 160 313 293 6.7 6.9 6.8 6.4 
B 36 Gastritis, duodenitis, enteritis and colitis, ex- 
cept diarrhoe of the newborn .…………...... 76 85 161 202 3.3 3.7 3.5 44 
166 220 386 382 1.3 9.5 8.4 8.4 
112 108 220 242 49 4.7 4.8 5.3 
B ol 532 532 536 234 116 118 
B 40 Complications of pregnancy, childbirth and 
23 23 32 1.0 0.5 0.7 
B 41 Congenital malformations .…................. 267 209 476 478 118 9,1 104 105 
B 42 Birth injuries, postnatal asphyxia and atelec- 
sne 340 226 566 506 15.0 8 124 11.1 
B 43 Infections of the newborn .................. 13 19 32 26 0.6 0.8 0.7 0.6 
B 44 Other diseases peculiar to early infancy, and 
immaturity unqualified .……............. 233 179 412 457 103 7.8 90 10.1 
B 45 Senility without mention of psychosis, ill- 
defined and unknown causes 313 324 637 620 138 140 139 136 
1,868 2,439 4,307 4,150 82.2 1056 940 
BN47 Fractures, head injuries and internal injuries 1,043 722 1,765 1,735 45.9 31.3 38.5 38.2 
den 21 20 41 62 0.9 0.9 0,9 14 
376 259 635 607 165 112 139 134 
425 139 564 651 18.7 60 123 143 
Alternative classification of deaths from accidents, poisoning, and violence 
(BN 47 — BN 50) according to external cause: 
BE47 Motor vehicle accidents .................... 582 193 775 807 25.6 84 169 174 
659 617 1,276 1,270 29.0 26.7 27.9 27.9 
BE49 Suicide and self-inflicted injury .…….….….....…. 617 314 931 56 27.2 13.6 20.3 21.0 
BE50 Homicide and operations of war .………….…......…. 7 16 23 22 0.3 0.7 0.5 0.5 
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by each of the groups motor vehicle accidents 
and suicide. 

Accidental deaths amount to 4.7 per cent of 
all deaths. It should be borne in mind, however, 
that this group includes deaths caused by falling 
and stumbling, even if the death did not occur 
until some time after the accident, as is often 
the case in the older age groups. 

The decreasing tendency in the number of 
suicides which has been observed since 1953 was 
continued in 1960, a total of 931 of these deaths 
being registered as against 956 in 1959. The 
number of suicides was in 1953 altogether 1,054 
or 24.1 per 100,000 population against 20.3 úán 
1960. 

The increase in total deaths from 1959 to 1960 
is mainly due to arteriosclerotic and degenerative 
heart diseases, whereas the increasing tendency 
in the number of cancer deaths, observed during 
the last decade, has been replaced by a very 
slight decrease in 1960, the mortality rate from 
cancer being 209.5 per 100,000 in that year 
against 211,3 in 1959. 

The number of notified cases of pulmonary 
tuberculosis was in 1960 956 or five per cent less 
than in 1959, the rate per 100,000 being 20.9, 
against 22.2 in 1959. This decrease is, however, 
a result of an increase among males and a more 


Table 8. 
Respiratory Tuberculosis by Age and Sex 1959. 


Notified Known cases 

cases Dec. 31Ist 1959 

M M 
0— 4 years .………….……. 29 18 81 64 
33 22 200 230 
32 42 258 342 
A 154 118 1,782 2,079 
A 246 70 1,680 1,032 
65 years and over .…….….. 112 80 610 428 
606 350 4,611 4,175 


heavy decrease among females. Until 1959 the 
number of notified cases was greater for females 
than for males in all age groups between five 
and 45 years, whereas this was in 1960 only the 


case for the ages 15—24 years. 41 per cent of 
all notified cases among males in 1960 belonged 
to the age group 45—64 vears, as against 37 per 
cent in 1959, 

There were at the end of 1959 altogether 8,786 
known cases of pulmonary tuberculosis, a rate 
of 193 per 100,000 population. Table 8 shows the 
distribution by age and sex of notified cases of 
pulmonary tuberculosis in 1959 and 1960, and of 
known cases at the end of 1959. Of the notified 
cases 729 per cent were bacillary in 1960, as 
against 77.5 per cent the previous year. Of extra- 
pulmonary tuberculosis 174 cases were notified 
in 1960, or 3.8 per 100,000, against 176 or 3.9 
per 100,000 in 1959. There were 104 chest clinics 
in Denmark in 1959. 938,415 persons were 
examined, and 47,042 BCG-vaccinations were 
given. 

According to law, pregnant women can have 
10 examinations free of charge, 3 by physician 
and 7 by midwife. In 1959/60 the number of 
visits to physicians and midwives were 186,594 
and 320,367 respectively. Table 9 shows the utili- 
zation rate during later years in rural and urban 
areas. The rate seems much higher in towns than 
in rural areas, and sometimes exceeds 100 per 
cent. The reason for this is that a number of 
women living in rural areas visit physicians in 
the towns, and therefore are registered under 
urban areas. 

The number of Public Health Nurses for infants 
was 375 at the end of 1960 against 366 in 1959. 
47,183 infants, or 63.8 per cent of all live born, 
were supervised at the end of 1959, as against 
63.0 per cent in 1958. Only 428, or one per cent 
of the homes refused to receive the Public Health 
Nurse. 778,055 visits were paid. 

At the end of the year 1959, dental services 
were given to school children by 220 dental 
clinics, serving 275,000 children. 402 dentists 
served as school dentists, hereof 93 in the capital, 
174 in the provincial towns, and 135 in rural 
areas. In a few municipalities dental services 
were rendered by practising dentists in their 
office. 


Table 9. 
Number of Visits to Physicians and Midwives According to Act Concerning Pregnancy Hygiene. 


1959/1960 1958/1959 1946/1947 
Utilization (i.e. Ist visit in per cent of 101 98 93 80 15 
children) 1101) 952) 1051) 972) 1031) 852) 901) 722) 831) 65°) 
2nd and 3rd visit to physician 112,051 109,180 102,309 95,033 90,019 
Utilization (i.e. 2nd and 3rd visit in per 15 75 72 68 63 
741) 762) 151) 752) 721) 712) 721) 642) 711) 542) 
Visits to midwives (maximum 7) ……. 320,367 308,367 287,321 266,581 260,533 
Utilization (i.e. visits to midwives in per 61 60 57 55 52 
cent of Ist visit to physicians) .…..... 651) 582) 681) 552) 641) 522) 631) 47°) 621) 415) 
Number of live-born children in calendar 
74,000 74,700 17,000 87,140 96,100 


1) Towns. 2)Rural districts. 
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Table 10. 


Beds in Hospitals and Otker Institutions for Treatment 
of the Sick. December 31st 1959. 


No of No of No of beds. 

institu- depart- per 1,000 

tions mente total population 
1. Hospitals: 
Hospitals with special departments .….……. 73 276 21,180 4.66 
Hospitals mostly with mixed departments 71 73 5,769 1.27 
144 349 26,949 5.93 
2. Other institutions: 
Infirmaries in old-age homes etc. ….….…. 66 — 3,946 0.87 
ee 13 — 233 0.05 
Municipal maternity hospitals .…......…. 3 — 72 0.02 
48 — 2,880 0.63 
Tubeventeeis heepitals 25 — 1,514 0.33 
Hospitals for epileptics ................ 3 —- 974 0.21 
169 19,169 4.21 
All hospitals and institutions .......... 313 —- 46,118 10.14 
In addition accomodation in: 
Asylums for feeble-minded 7,944°) 1.75 
Institutions for the blind .….…...…........ 354 0.08 
Institutions for deaf-mutes … 622 0.14 


See Table 11 concerning activity 
1) In addition accomodation for 


of special departments. 
804 patients in family care. 


2) In addition accomodation for 7,757 patients in family care. 


Survey of Cases Admitted to Danish General Hospitals, 1959, 1958 


Table 11. 


and 1950. 


Main diagnoses 


per 1,000 diagnoses 


1959 1958 1950 1959 1958 1950 

27,835 27,173 23,441 49.1 49.3 52.0 
en 700 680 7716 1.2 1.2 1.7 
3 Diseases of musculo-skeletal system ….……….…....... 27,116 25,254 20,195 47.8 45.8 44.8 
4 Diseases of the blood and blood-forming organs... 5,583 5,440 3,036 9.8 9.9 6.7 
18,912 18,269 12,158 33.4 33.1 27.0 
6 Diseases of the digestive system 80,862 82,855 70,702 1503 1568 
5,322 5,060 3,276 9.4 9.2 1.3 
14,530 14,736 16,004 25.6 26.7 35.5 
17,852 17,219 26,501 31.5 31.2 58.8 
10 Diseases of the circulatory system 40,504 39,413 24,752 71.4 11.5 54.9 
lla Diseases of the genitals, male (excl. venerea) … 7,685 7,659 5,705 13.6 13.9 12.7 
11b Diseases of the genitals, female (excl. venerea) …… 38,449 37,228 28,694 67.8 67.5 63.6 
12 Malformations, congenital .................-.... 4,306 3,832 2,480 7.6 7.0 5.5 
13 Organic diseases of the nervous system ……… 19,530 18,285 12,778 34.4 33.2 28.3 
14 Functional diseases of the nervous system 22,541 23,078 22,285 39.7 41.9 49,4 
3,531 3,157 2,272 6.2 5.7 5.0 
16 Diseases of the urinary system .…….….….….......... 16,753 16,140 10,308 29.5 29.3 22.9 
17 Diseases of pregnancy and childbirth .……… 33,156 31,508 26,000 58.5 57.2 57.7 
18 Normal pregnancy and birth .................. 47,779 47,751 43,024 84.3 86.6 95.4 
24,149 21,785 15,237 42.6 39.5 33.8 
58,676 56,129 37,823 1035 1018 83.9 
23 Observations and other uncertain cases .….…….…... 19,441 17,670 15,368 34.3 32.1 34.1 
eeen 567,066 551,251 450,881 1000.0 1000.0 1000.0 

*) Hereof venereal diseases .…….…...…. rent rn 721 692 1,415 1.3 1.3 3.1 
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A survey of the number of beds in hospitals 
and other institutions for care of the sick is given 
in Table 10. There were 26,949 beds in 144 
hospitals, and 19,169 in other institutions. The 
total number of beds amounts to 10.14 per 1,000 
population. 

Table 11 gives information about cases treated 
in the hospitals in 1950, 1958 and 1959. The 
number has been increasing, and was 124 per 
1,000 population in 1959 as against 121 and 106 
in 1958 and 1950 respectively. The number of 
cases, 567,066, exceeds the number of patients, 
because sometimes more than one diagnosis is 
given. A change in the relative frequency of the 
diagnosis groups has taken place during later 
vears. Some groups are now more frequent than 
before, e. g., diseases of the circulatory system, 
deseases of pregnancy, and childbirth, neoplasms 


and traumatic injuries. There are on the other 
hand relatively fewer cases of skin diseases and 
infectious diseases, including V.D. 


A total of 539,471 patients were treated in the 
hospitals in 1959. The number of patient-days 
was 8.8 million, and the average length of stay 
16 days. 


The activity of the special hospital departments 
is shown in Table 12, These departments with a 
total of 21,217 beds treated 415,686 patients. The 
length of stay per patient was roughly the same 
in 1958 and 1959, viz., for surgical departments 
14 days, and for medical departments 19 days in 
1959. 

The working expenses of the public hospitals 


in 1958/59 were 481.2 million Danish crowns, 
against 417.7 million in 1957/58 (see Table 13). 


Table 12. 


Number of Beds, Admissions and Average Length of 
Stay in Special Departments in Danish Hospitals 


1958/59. 
No. of Average length 
Departmen de je No. of Admis- 
5 254 5,346 16 16 
8 589 10,226 
de 16 1,127 34,091 12 
22 320 6,154 13 14 
13 915 12,369 22 22 
Dermato-venerological .…................…e...« 7 461 4,804 28 27 
3 317 4,113 25 24 
ED 2 34 421 21 28 
EE 4 568 7,133 19 19 
1 648 10,988 20 21 
18 652 3,062 54 63 
Table 13. crowns in 1957/58, and the expense per board 


Working Expenses of all Public Hospitals 1958/59. day was 2.78 Danish crowns against 2.69 in the 
In Danish crowns (1. Der. = 1 sh. = 0.14 U.S.$). previous year. The total expense per capita was 
105.85 Danish crowns in 1958/59 and 92.50 in 
In per cent of total : 1957/58. 
The total number of physicians employed in 


mill. Other 
D. er. Wages Board 


de the public hospitals in 1959 was 2,006, hereof 

County and municipal 1,740 in city- and county hospitals. 7,966 register- 
ME ensen: 4295 639 73 288 ed nurses were working in the public hospitals, 
State hospitals .………….….. 517 69.9 47 25.4 of whom 6,922 were in city- and county hospitals. 
Total 1958/59 …………… 4812 645 70 28.5 The number of student nurses was 4,165 in public 
Total 1957/58 _ 4177 620 78 302 hospitals, hereof 3,981 in city- and county 


hospitals. In all hospitals, public as well as pri- 


The largest entry was wages with 64 per cent 
of the total. 

The average expense per bed-day in 1958/59 
was 60.15 Danish crowns, against 52.81 Danish 


vate, there were 2,283 physicans, 9,026 registered 
nurses and 4,435 student nurses. A total of 2,599 
physicians were employed by all curative institut- 
ions; or these 667 were chief physicians. 
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